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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a polyacetahbased resin composition which can 
remarkably control the production of formaldehyde. 

SOLUTION: The polyacetal-based resin composition comprises (A) 100 pts.wt. of a polyacetal 
resin and (B) 0.001 to 100 pts.wt. of the condensate of a phenol compound with a basic 
nitrogen -containing compound and an aldehyde compound. The component (B) may be the 
condensate of phenol with an aminotriazine compound and formaldehyde. The polyacetal-based 
resin composition may contain an antioxidant, a heat-resistance stabilibizer, a processing 
stability, a weather (light) stabilizer, a colorant and the like. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The polyacetal system resin constituent which consists of condensates (B) of 
polyacetal system resin (AX and a phenols, a basic nitrogen content compound and aldehydes. 
[Claim 2] (B) The constituent according to claim 1 whose basic nitrogen content compound is an 
annular basicity nitrogen content compound in a component. 

[Claim 3] (B) The constituent according to claim 1 whose basic nitrogen content compounds are 
triazine in a component. 

[Claim 4] (B) The constituent according to claim 1 with which a component reacts and is 
obtained under the existence of at least a kind chosen from the basic catalyst and the acid 
catalyst. 

[Claim 5] (B) The constituent according to claim 1 with which a component reacts and is 
obtained under existence of a basic catalyst. 

[Claim 6] (B) The constituent according to claim 1 with which a component reacts and is 
obtained under weak base nature conditions. 

[Claim 7] (B) The constituent according to claim 1 whose component is a novolak mold 
condensate. 

[Claim 8] (B) The constituent of a component according to claim 1 which is the 0.001 - 100 
weight section to the (A) component 100 weight section in basic nitrogen content compound 
conversion comparatively. 

[Claim 9] Furthermore, the constituent according to claim 1 which was chosen from an 
antioxidant, the heat-resistant stabilizer, the processing stabilizer, the weathering (light) 
stabilizer, and the coloring agent and which contains a kind at least. 

[Claim 10] the resin constituent which consists of novolak mold condensates (B) of polyacetal 

system resin (A), and a phenol, amino triazine and formaldehyde — it is — the polyacetal system 

resin constituent of the (B) component which is 0.01 - 50 weight section to the (A) component 

100 weight section in basic nitrogen content compound conversion comparatively. 

[Claim 1 1] How to mix the condensate (B) of polyacetal system resin (A), and a phenols, a basic 

nitrogen content compound and aldehydes, and to manufacture a polyacetal system resin 

constituent. 

[Claim 12] The Plastic solid formed with the constituent according to claim 1. 
[Claim 13] (1) The Plastic solid according to claim 12 whose amount of generating formaldehyde 
is below surface area 3microper two g of a Plastic solid when it saves at the temperature of 80 
degrees C in a closed space for 24 hours and the amount of generating formaldehyde saves in 
the closed space of below surface area 2microper two g of a Plastic solid and/or (2) 
temperature of 60 degrees C, and saturated humidity for 3 hours. [ of 1cm ] [ of 1cm ] 
[Claim 14] The Plastic solid according to claim 12 whose Plastic solid is at least one sort chosen 
from autoparts, the electrical and electric equipment and electronic parts, building materials and 
a pipe fitting, a life and the components for cosmetics, and medical components. 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the Plastic solid formed in the polyacetal 
system resin constituent with which the formaldehyde yield was controlled and its manufacture 
approach, and a list with this constituent. 
[0002] 

[Description of the Prior Art] Since it excels in a mechanical property, fatigue resistance, an 
antifriction and abrasiveness, chemical resistance, and a moldability, polyacetal system resin is 
widely used in fields, such as autoparts, electrical-and-electric-equipment components, other 
precision machinery components, building materials and a piping member, components for a life / 
makeup, and medical components. However, the demand to the quality shows the inclination 
developed more with expansion of an application, and diversification. It is mentioned that poor 
shaping, such as a silver streak of that the mechanical strength in processing processes, such as 
extrusion or a forming cycle, does not fall as a property required of polyacetal system resin, that 
the affix (mold deposit) to metal mold does not occur, that the mechanical physical properties 
under long-term heating conditions (heat aging) do not fall, and mold goods and a void, does not 
arise etc. Decomposition of the polymer at the time of heating is mentioned to one of the 
important factors of these phenomena. Especially polyacetal system resin is essentially easy to 
disassemble from the chemical structure easily under acidity or alkaline conditions under a 
heating oxidizing atmosphere. Therefore, as an essential technical problem of polyacetal system 
resin, thermal stability is raised and controlling generating of the formaldehyde from a fabrication 
process or mold goods is mentioned. Formaldehyde is activity chemically, and if it becomes a 
formic acid by oxidation, and has a bad influence on thermal resistance or uses for the 
components of the electrical and electric equipment etc., a metal contact-surface article will 
corrode, or it will discolor by adhesion of an organic compound, and it will produce a contact 
fault. Furthermore, formaldehyde itself pollutes the work environment in a subassembly process, 
and the living environment of the use circumference of a final product. 
[0003] In order to stabilize an activity end chemically, the approach of carrying out 
decomposition removal of the part for an unstable end, and using as an inactive stabilization end 
about the approach and copolymer which esterify the end of a polymer according to acetylation 
etc. about a homopolymer, after copolymerizing a trioxane and the monomer which has contiguity 
carbon to carbon bonds, such as cyclic ether and an annular formal, at the time of a 
polymerization etc. is learned. However, at the time of heating, **** decomposition in the 
principal chain part of a polymer also takes place, the prevention cannot be coped with only by 
the above-mentioned processing, but addition of an antioxidant and other stabilizers is made 
indispensable practical. 

[0004] However, even if it blends these stabilizers, it is difficult to control disassembly of 
polyacetal system resin completely, and in the case of melting processing by the extrusion and 
the forming cycle for preparing a constituent in fact, an operation of heat and oxygen is received 
within the cylinder of an extruder or a making machine, formaldehyde occurs from decomposition 
and the end which is not fully stabilized of a principal chain, and work environment is worsened 
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at the time of extrusion-molding processing. Moreover, if it fabricates over long duration, while a 
fines-like object and tarry material will adhere to metal mold (mold deposit) and reducing working 
efficiency, it is one of the maximum factors to which the surface state of mold goods is reduced. 
Furthermore, the fall of a mechanical strength and discoloration of resin arise by polymer 
decomposition. From such a point, great efforts are continued in quest of the more effective 
stabilization formula about polyacetal system resin. 

[0005] As an antioxidant added by polyacetal system resin, the phenolic compound (hindered 
phenol) which has steric hindrance, and the amine compound (hindered amine) which has steric 
hindrance are known, and specific nitrogen content compounds, such as a melamine or its 
derivative, a polyamide, and a polyacrylamide derivative, an amidine compound, an alkali-metal 
hydroxide and an alkaline-earth-metal hydroxide, organic, or an inorganic-acid salt is used as 
other stabilizers. Moreover, an antioxidant is usually used combining other stabilizing agents. 
However, even if it uses such an additive, it is difficult to give high stability to polyacetal system 
resin. 

[0006] By adding an antioxidant, alkylene urethane, and a urea to a polyacetal copolymer, the 
stability over heat and an oxidizing atmosphere is made to improve in JP,52-59646,A, and the 
polyacetal system resin constituent which does not produce coloring is indicated. However, it is 
difficult to still control generating of formaldehyde notably only by addition of an anti-oxidant and 
a urea. 

[0007] In order to improve the thermal stability of polyacetal, the constituent for shaping which 
carried out little combination of the ionicity salt of the low-molecular-weight copolymer of an 
alpha olefin and alpha and beta-ethylene nature unsaturated carboxylic acid is indicated by the 
acetal polymer at JP,61 -145245.A. Moreover, using cyanoguanidines and triazine is indicated as 
an amidine system stabilizer. 

[0008] The constituent for polyacetal shaping which added a hindered phenol, the metal salt of 
hydroxycarboxylic acid, lubricant, the nitrogen content thermostabilizer (amidine compounds, 
such as a melamine and cyanoguanidine), the nucleation agent, the antistatic agent, etc. to 
polyacetal system resin is indicated by JP,63~260949,A. By this reference, the resistance over 
yellowing under heating aging, a mechanical property, processing suitability, the stability over 
ultraviolet rays, and the resistance to are recording of static electricity are raised with said 
additive. 

[0009] However, by these reference, since an additive oozes out from mold goods while it is 
difficult to control generating of formaldehyde sharply, although it can be improved by thermal 
stability, mechanical characteristics, fabrication nature, etc., it cannot add so much. 
[0010] On the other hand, in order to improve the property of polyacetal system resin, combining 
with other ingredients is also considered. However, polyacetal system resin is extent with which 
other compatibility and compatibility with an ingredient are very small, for example, compatibility 
with phenol novolak resin is accepted to be in various polymers since it is high crystallinity 
(macromolecule collected works, Vol.48, No.7, pp.443-447 (Jul., 1991)). The biaxial extension 
polyoxymethylene film constituent which consists of a polyoxymethylene polymer and novolak 
mold phenol resin is indicated by JP,5-98039,A. However, in this constituent, although extension 
stability is improving, generating of formaldehyde is not controlled. 
[0011] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is to provide 
with a Plastic solid the polyacetal system resin constituent which can control generation of 
formaldehyde remarkably and its manufacture approach, and a list. 

[0012] Other purposes of this invention are to provide with a Plastic solid the resin constituent 
which can improve the thermal stability of polyacetal system resin, especially the melting 
stability at the time of fabrication and its manufacture approach, and a list. 

[0013] It improves the quality of a Plastic solid while it controls generation of formaldehyde and 
can control adhesion of a decomposition product etc. in metal mold, and extraction of the 
decomposition product from a Plastic solid and the heat deterioration of a Plastic solid, even if 
the purpose of further others of this invention is under a severe condition, and it is to provide 
with a Plastic solid the polyacetal system resin constituent which can improve a moldability and 
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its manufacture approach, and a list. 
[0014] 

[Means for Solving the Problem] They completed a header and this invention for the ability of 
formaldehyde generating from polyacetal system resin to be controlled while they had improved 
thermal stability, especially the melting stability at the time of fabrication, if this invention 
persons combined with the phenol resih which denaturalized with the basic nitrogen content 
compound as a result of inquiring wholeheartedly, in order to attain said technical problem. 
[0015] That is, the polyacetal system resin constituent of this invention consists of condensates 
(B) of polyacetal system resin (A), and a phenols, a basic nitrogen content compound and 
aldehydes. (B) In a component, an annular basicity nitrogen content compound (for example, 
triazine), for example, amino triazine, can be illustrated as a basic nitrogen content compound. 
(B) Under existence of a basic catalyst and an acid catalyst (especially basic catalysts, such as 
amines), a component may react and may be obtained. (B) the rate of a component — the (A) 
component 100 weight section — receiving — the 0.001 - 100 weight section — it is 0.01 - 50 
weight section extent preferably. An antioxidant, the heat-resistant stabilizer, the processing 
stabilizer, the weathering (light) stabilizer, the coloring agent, etc. may be further included in said 
resin constituent. 

[0016] The method of mixing the aforementioned (A) component and the (B) component and 
manufacturing a polyacetal system resin constituent is also included in this invention. Moreover, 
the Plastic solid formed with said constituent is also included in this invention. 
[0017] 

[Embodiment of the Invention] [(A) polyacetal system resin] polyacetal system resin is a high 
molecular compound which makes an oxy-methylene group (-CH20-) a main configuration unit, 
and the polyacetal copolymers (for example, the Polyplastics make, a trade name "Duracon", 
etc.) containing a polyacetal homopolymer or polyoxymethylene, oxy-methylene units (for 
example, the U.S. Du Pont make, a trade name "Dirline", the Asahi Chemical Industry Co., Ltd. 
make, a trade name "TENAKKU 4010", etc.), and a comonomer unit are contained. In a 
copolymer, with a carbon number of about (preferably about two to four carbon number) two to 
six oxy-alkylene units (for example, an oxyethylene radical (-CH2CH20-), an oxypropylene 
radical, an oxy-tetramethylen radical, etc.) are included per comonomer. the content of a 
comonomer unit — small quantity, for example, the polyacetal system resin whole, — receiving - 
- 0.01-20-mol % — desirable — 0.03-1 0-mol % (for example, 0.05~5-mol %) — it can choose 
from the range of about 0.1-5 mol % still more preferably. 

[0018] Polyacetal copolymers may be the copolymer which consisted of two components, a 
terpolymer which consisted of three components. Polyacetal copolymers may be block 
copolymers (for example, JP,2-24307,B, the Asahi Chemical Industry Co., Ltd. make, a trade 
name "TENAKKU LA", "TENAKKU LM", etc.) besides a random copolymer, a graft copolymer, 
etc. Moreover, polyacetal system resin may be not only a line but branching structure, and may 
have the structure of cross linkage. Furthermore, the end of polyacetal system resin may be 
stabilized according to esterification with carboxylic acids, such as an acetic acid and a propionic 
acid, or those anhydrides, urethane-izing with an isocyanate compound, etherification, etc. There 
is especially no limit, and if melting shaping is possible also for the polymerization degree of 
polyacetal system resin, and whenever [ branching ], and a degree of cross linking, they are good, 
especially the molecular weight of polyacetal system resin is restricted — not having — for 
example, the weight average molecular weight 5,000-500,000 — it is 10,000 to about 400,000 
preferably. 

[0019] Said polyacetal system resin can be manufactured by carrying out the polymerization of 
for example, aldehydes (for example, formaldehyde, a paraformaldehyde, an acetaldehyde, etc.), 
cyclic ether (for example, a trioxane, ethyleneoxide, propylene oxide, butylene oxide, styrene 
oxide, cyclohexene oxide, 1, 3-dioxolane, etc.), annular formals (for example, a diethylene-glycol 
formal, a 1 ,4-butanediol formal, etc.), etc. As a copolymerization component, furthermore, alkyl or 
aryl glycidyl ether for example, methyl glycidyl ether and ethyl glycidyl ether — Phenyl glycidyl 
ether, naphthyl glycidyl ether, etc., Alkylene or polyoxy-alkylene-glycol diglycidyl ether for 
example, ethylene glycol diglycidyl ether and triethylene glycol diglycidyl ether — Butanediol 
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diglycidyl ether etc. can also use alkyl or aryl glycidyl alcohol, cyclic ester (for example, beta 
propiolactone etc.), and vinyl compounds (for example, styrene, vinyl ether, etc.). 
[0020] As long as it is the aromatic compound which has a hydroxyl group as [(B) Condensate of 
phenols, basic nitrogen content compound, and aldehydes] phenols, it may not be limited but a 
low-molecular-weight object or a high molecular weight object is sufficient. For example, a 
phenol, the phenol which the C1-20 alkyl group (preferably C1-10 alkyl group) permuted for 
example, cresol, such as cresol, such as p- and m-cresol, and 3,5-xylenol, — Ethylphenol, a 
propyl phenol, butylphenol, t-butylphenol, Octyl phenol, nonyl phenol, a dodecyl phenol, etc., a 
cyano phenol and an aryl phenol (for example, phenylphenol — ) Biphenol, such as benzylphenol 
and a cumyl phenol for example, (biphenol etc. and bisphenols) (for example, bisphenol A — ) 
Polyhydric phenols, such as Bisphenol F and Bisphenol S For example, (resorcinol, a catechol, 
etc. and aminophenols) for example, (an aminophenol etc. and naphthols) (for example, the alpha- 
naphthol — ) novolak resin (for example, phenol novolak resin — ), such as beta-naphthol cresol 
novolak resin, phenol phenylene aralkyl resin, phenol biphenyl aralkyl resin, phenol diphenyl ether 
aralkyl resin, naphthol phenylene aralkyl resin, etc. — etc. — it can illustrate. Moreover, the 
denaturation phenols which alkylene oxide (for example, ethylene oxide, propylene oxide, etc.) 
added to the phenolic hydroxyl group are also contained in phenols. A phenol or an alkyl (one to 
C4 alkyl) phenol has especially a desirable phenol among these phenols. These phenols are 
independent, or they can be used, combining them two or more sorts. 

[0021] As a basic nitrogen content compound, triazine, amines, amino acid, ureas, imidazolone, an 
amidine derivative, pyrroles, pyrimidines, hydrazines, pyrazoles, triazoles, an amide system 
compound, an urethane system compound, an imide system compound, etc. can be illustrated. An 
annular basicity nitrogen content compound, especially triazine (amino triazine, [cyanuric acid 
(ISO) or its derivative], etc.) are desirable among these basic nitrogen content compounds. 
[0022] As amino triazine, the 1,3,5-triazine which has an amino group is usually used, for 
example, a melamines [melamine and a permutation melamine (C1~4 alkyl melamines, such as 2- 
methyl melamine, — ) ], melamine condensates (MERAMU, MEREMU, melon, etc.), such as a 
guanyl melamine, guanamine [guanamine; — C1-4 alkyl guanamine [, such as methyl 
guanamine, ]; — acyl guanamine [, such as acetoguanamine, ]; — benzoguanamine — Alicyclic 
guanamines, such as aromatic series guanamine; cyclohexane guanamines, such as phenyl 
acetoguanamine and phtalo guanamine; SAKUSHINOJI guanamine, aliphatic series guanamine [, 
such as AJIBOJI guanamine, ]; — CTU guanamine (2, 4, 8, 10-tetraoxaspiro (5.5) undecane -3, 
9-screw (2-ethyl guanamine)); — ], such as acryloguanamine, is contained. Amino triazine may be 
derivatives, such as methylol objects (a mono-methylol melamine, a dimethylol melamine, 
trimethylolmelamine, a tetra-methylol melamine, a PENTA methylol melamine, a hexa methylol 
melamine, dimethylol benzoguanamine, or these condensates) and alkoxy methyl objects (a 
methylation methylol melamine, an ethylation methylol melamine, butyl-ized methylol melamine, 
etc.). 

[0023] (ISO) as cyanuric acid or its derivative — C1-4 alkyl SHIANU rate [, such as a cyanuric 
acid; methyl SHIANU rate and an ethyl SHIANU rate, ]; — C1-4 alkyl isocyanurate; allyl 
compound isocyanurate;2-hydroxyethyl isocyanurate;2-carboxyl ethyl isocyanurate; chlorinated 
isocyanuric acid, such as acyl SHIANU rate; cyanuric chloride; isocyanuric acid; methyl 
isocyanurate, such as an acetyl SHIANU rate, and ethyl isocyanurate, etc. can be illustrated. 
[0024] As for a basic nitrogen content compound, it is desirable to have an amino group, and 
especially its amino triazine is desirable. Among said amino triazine, melamines and guanamines 
(guanamine, acetoguanamine, benzoguanamine, etc.) are used and especially a melamine is 
usually desirable. If amino triazine is used as a copolycondensation component, while being able 
to obtain a copolycondensation object easily, generating of the formaldehyde from polyacetal 
system resin can be controlled remarkably. 

[0025] phenols and a basic nitrogen content compound — comparatively (mole ratio) — the 
former / latter =1 / 0.01 - 1/7 — desirable — 1 / 0.04 - 1/3 — it is about 1 / 0.1 to 1/1 still 
more preferably. 

[0026] As aldehydes, aliphatic series aldehydes (formaldehyde, an acetaldehyde, propionaldehyde, 
etc.), aromatic aldehyde (a benzaldehyde, a hydroxy benzaldehyde, phenylacetaldehyde, etc.), 
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formaldehyde condensation products (a trioxane t paraformaldehyde, etc.), etc. can be illustrated. 
An aliphatic series aldehyde, especially formaldehyde are desirable among these aldehydes. 
These aldehydes are independent, or they can be used, combining them two or more sorts. 
[0027] (B) A component is obtained from the reaction of said phenols, said basic nitrogen 
content compound, and said aldehydes. (B) Although a component may be phenol resin 
(denaturation phenol resin may be called hereafter) which denaturalized with the basic nitrogen 
content compound, and it may be a resol mold or you may be a novolak mold, the viewpoint of 
compatibility with the (A) component to a novolak mold is desirable. As denaturation phenol resin 
of a novolak mold, high orthochromatic novolak mold resin (for example, orthochromatic / Para 
ratio are one or more resin) with much methylene association about orthochromatic etc. can be 
illustrated to random phenol novolak mold resin with the random location of methylene 
association, and a phenolic hydroxyl group to a phenolic hydroxy! group, for example. Monomer 
loess resin and dimer loess resin with which residual phenols were reduced among these novolak 
mold denaturation phenol resin are desirable. Moreover, as for the (B) component, it is desirable 
that neither unreacted formaldehyde nor a methylol radical is included substantially. 
[0028] The condensation reaction of phenols, a basic nitrogen content compound, and aldehydes 
is usually performed under the existence of at least a kind chosen from the basic catalyst and 
the acid catalyst, or nonexistence, as a basic catalyst — amines (monomethylamine, ethylamine, 
and ethanolamine — ) Aliphatic series primary amine, such as propanolamine; Dimethylamine, 
diethylamine, Aliphatic series secondary amine, such as diethanolamine; A trimethylamine, 
triethylamine, Aliphatic series tertiary amine, such as triethanolamine; A hexamethylenetetramine 
etc., A metal hydroxide (alkali, such as a sodium hydroxide, a potassium hydroxide, and a barium 
hydroxide, or hydroxide of alkaline earth metal), Metallic oxides (alkali, such as sodium oxide, an 
oxidization potassium, and barium oxide, or oxide of alkaline earth metal), carbonic acid metal 
salts (carbonic acid alkali-metal salts, such as a sodium carbonate and potassium carbonate 
etc.), ammonia(water), etc. can be illustrated. As an acid catalyst, inorganic acids (a hydrochloric 
acid, a sulfuric acid, a sulfonic acid, phosphoric acid, etc.), an organic acid, Lewis acid (alicyclic 
carboxylic acids [, such as an aliphatic series dicarboxylic acid; naphthenic acid ], such as 
aliphatic-carboxylic-acid; oxalic acid, such as a formic acid and an acetic acid, a malonic acid, 
and a succinic acid; organic sulfonic acids, such as p-toluenesulfonic acid and methansulfonic 
acid etc.), divalent metal salts (zinc acetate etc.), etc. can be illustrated. Amines (for example, 
triethylamine), ammonia(water), aliphatic series dicarboxylic acid (for example, oxalic acid), etc. 
have especially desirable amines and ammonia(water) among these catalysts. 
[0029] As a basic nitrogen content compound, when manufacturing novolak mold denaturation 
phenol resin, it is desirable to make it react under basicity (weak base nature) or an acid 
condition, especially weak base nature conditions (for example, about seven to ten pH). 
[0030] the total amount of phenols and a basic nitrogen content compound, and aldehydes — 
comparatively (mole ratio) — the former / latter =1/0.2-1/1.2 — desirable — 1 / 0.4 - 1/1 - 
- it is about 1 / 0.4 to 1/0.9 preferably. 

[0031] (B) especially the number average molecular weight of a component is restricted — not 
having — 300-50000 — desirable — 300-10000 — it can choose from about 300 to 8000 range 
still more preferably. [ for example, ] Moreover, the denaturation object with which the phenolic 
hydroxyl group was glycidyl-ether-ized, or the alkylene oxide (Pori) adduct which alkylene oxide 
(for example, ethylene oxide, propylene oxide, etc.) added is also contained in the (B) component. 

[0032] In preparation of these (B) components, JP,8-253557,A, JP,1 0-279657 A JP,2000- 
351822,A, DIC Technical Review No.3 / 1997, 47, etc. pages can be referred to. moreover, the 
(B) component — a trade name — it can obtain as "a FENO light (for example, [FENO light 7050 
series (kA-7051, KA-7052, and KA-7052-L, KA-7054, KA-7055-L, etc.), FENO light 7750 series 
(kA-7751, KA-7752, KA-7754, KA-7755 grade), etc.] etc.)" and [Dainippon Ink & Chemicals, Inc. 
make]. (B) A component is independent, or it can be used, combining it two or more sorts. 
[0033] (B) the rate of a component — the (A) component 100 weight section — receiving — the 
0.01 - 300 weight section ~ desirable — the 0.05 - 200 weight section — it is 0.1 - 100 weight 
section (especially 0.1 - 50 weight section) extent still more preferably. (B) the rate of a 
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component — basic nitrogen content compound conversion — it is — the (A) component 100 
weight section — receiving — the 0.001 - 100 weight section — desirable — 0.01 - 50 weight 
section — it is 0.05 - 30 weight section extent still more preferably. 

[0034] Additives, such as an antioxidant, a heat-resistant stabilizer, a processing stabilizer, a 
weathering (light) stabilizer, and a coloring agent, may also be included in the resin constituent of 
[additive] this invention. These additives are independent, or they can be used, combining them 
two or more sorts. 

[0035] (Antioxidant) For example, a phenol system, an amine system, the Lynn system, a sulfur 
system, a hydroquinone system, a quinoline system antioxidant, etc. are contained in an 
antioxidant. 

[0036] As a phenolic antioxidant, hindered phenols For example, 2,2'-methylene bis (4-methyl-6- 
t-butylphenol), 4,4-methylenebis (2, 6-Gee t-butylphenol) 2,6-di~t-butyl-p-cresol, 1, 3, 5- 
trimethyl -2, 4, 6-tris (3, 5-Gee t-butyh4-hydroxybenzyl) benzene, A 1,6-hexanediol-screw [3- 
(3, 5-Gee t-butyl-4-hydroxyphenyl) propionate], Pentaerythritol tetrakis [3-(3, 5-Gee t~butyl-4- 
hydroxyphenyl) propionate], A triethylene glycol-screw [3-(3-t-butyl-5-methyh4- 
hydroxyphenyl) propionate], n-octadecyl-3-(4 f and 5'-Gee t-buthylphenyl) propionate, Stearyl- 
2-(3, 5-Gee t-butyl-4-hydroxyphenyl) propionate, 2-t-buty|-6-(3-t-butyl-5-methy|-2- 
hydroxybenzyl)-4-methylphenyl acrylate, 4,4'-thiobis (3-methy|-6-t-butylphenol), etc. are 
mentioned. 

[0037] As an amine system antioxidant, it is hindered amine, for example, 4-methoxy. - 2, 2, 6, 
and 6-tetramethylpiperidine, 4~benzoyloxy - 2, 2, 6, and 6~tetramethylpiperidine, A screw-(2, 2, 
6, and 6-tetramethy|-4-piperidyl) OGISA rate, A screw-(2, 2, 6, and 6-tetramethyh4-piperidyl) 
horse mackerel peat, Screw-(2, 2, 6, and 6-tetramethyl-4-piperidyl) terephthalate, 1, 2-bis(2, 2, 
6, and 6-tetramethyl-4-piperidyloxy) ethane, Phenyl-1~naphthylamine, pheny|-2-naphthylamine, 
N, and N T -diphenyl -1, 4-phenylenediamine, N-pheny|-N -cyclohexyl -1, 4-phenylenediamine, etc. 
are mentioned. 

[0038] As a Lynn system anti-oxidant, for example, trHsodecyl phosphite, triphenyl phosphite, 
diphenyl isodecyl phosphite, 2,2-methylene bis(4,6-di-t-butylpheny!)octyl phosphite, tris (2, 4~ 
Gee t-buthylphenyl) phosphite, tris (2-t-buthylphenyl) phosphite, bis(2-t-buthylphenyl) phenyl 
phosphite and tris [2-(1 and 1 -dimethyl propyl)-phenyl] phosphite, tris (2-t~butyl-4-phenyl 
phenyl) phosphite, etc. are mentioned. 

[0039] As a hydroquinone system anti-oxidant, 2,5-di-t-butylhydroquinone etc. is mentioned and 
it is 6-ethoxy as a quinoline system anti-oxidant, for example. - It is 2, 2, and 4-trimethyl. -A 1 
and 2-dihydroquinoline etc. is mentioned and dilauryl thiodipropionate etc. is mentioned as a 
sulfur system anti-oxidant, for example. 

[0040] These antioxidants are independent, or they can be used, combining them two or more 
sorts, it was chosen from hindered phenols and hindered amine among these antioxidants — at 
least — a kind — especially — hindered phenols [ — for example A C2~10 alkylene diohscrew 
[(JI branching C3-6 alkyl hydroxyphenyl) propionate], JI or a TORIOKISHI C2-4 alkylene diol- 
screw [(JI branching C3-6 alkyl hydroxyphenyl) propionate], C — triol-screw [(JI branching C3-6 
alkyl hydroxyphenyl) propionate] C4~8 alkylene tetra-all tetrakis [(JI branching C3~6 alkyl 
hydroxyphenyl) propionate]] etc. is desirable three to 8 alkylene. 

[0041] the rate of an antioxidant — the polyacetal system resin 100 weight section — receiving 
— 0.01 - 5 weight section — desirable — the 0.05 - 2.5 weight section — it can choose from 
the range of 0.1 - 1 weight section extent still more preferably. 

[0042] (Heat-resistant stabilizer) (a) basicity nitrogen content compound, (b) organic carboxylic- 
acid metal salt, (c) alkali or an alkaline-earth-metal compound, the (d) hydrotalcite, the (e) 
zeolite, etc. are contained in a heat-resistant stabilizer. 

[0043] (a) A low molecular weight compound and a high molecular compound (nitrogen content 
resin) are contained in a basic nitrogen content compound basicity nitrogen content compound. 
[0044] as a low molecular weight compound — for example, fatty amines (monoethanolamine — ) 
aromatic amine (ortho toluidine and para toluidine — ), such as diethanolamine Aromatic series 
secondary amine or tertiary amine, such as p-phenylene diamine, an amide compound (multiple- 
valued carboxylic amide, such as a chestnut amide and isophthalic acid diamide, — ) hydrazines, 
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such as p-amino benzamide, or the derivative (a hydrazine — ) of those Amino triazine 
[guanamines, such as hydrazides, such as a hydrazone and multiple-valued carboxylic-acid 
hydrazide, Acetoguanamine, benzoguanamine, SAKUSHINO guanamine, AJIPO guanamine, 
Guanamines or those derivatives, such as phtalo guanamine and CTU~guanamine, A melamine or 
derivative] (melamine; melamine condensates, such as MERAMU, MEREMU, and a melon etc.), a 
uracil or its derivative, cytosines (a uracil, uridine, etc.), or the derivative (a cytosine — ) of those 
Guanidine, such as a cytidine, or the derivative (un-annular guanidine, such as guanidine and 
cyanoguanidine; annular guanidine, such as a creatinine etc.) of those, A urea or its derivative 
[biuret, BIUREA, an ethylene urea, an acetylene urea, The condensation product of iso butylidene 
diurea, clo dust DIN diurea, a urea, and formaldehyde, hydantoin and a permutation hydantoin 
derivative (1 -methyl hydantoin — ) Monochrome or JI C1-4 alkylation object;5-phenylhydantoin, 
such as 5-propyl hydantoin and 5,5-dimethylhydantoin, Alkyl aryl substitution products, such as 
aryl substitution product;5-methyl-5-phenylhydantoin, such as 5 and 5-diphenylhydantoin, etc., 
allantoin and a permutation allantoin derivative (for example, monochrome, JI, or a Tori C1~4 
alkylation object — ) The metal salt of allantoins, such as an aryl substitution product, (salt with 
periodic-table 3B group metals, such as allantoin dihydroxy aluminum, etc.), ], such as resultants 
(allantoin formaldehyde adduct etc.) of allantoin and an aldehyde compound, a compound of 
allantoin and an imidazole compound, and organic-acid salts (allantoin sodium-dl pyrrolidone 
carboxylate etc.), etc. can be illustrated. 

[0045] the amino resin (guanamine resin — ) generated by the reaction with formaldehyde as 
nitrogen content resin, for example Condensation resin, such as melamine resin and guanidine 
resin; Benzoguanamine-melamine resin, aromatic amine-formaldehyde resins (aniline resin etc.), 
such as copolycondensation resin, such as aromatic series polyamine-melamine resin, and 
polyamide resin [ — for example Nylon 3 (Pori beta-alanine), Nylon 46, nylon 6, Nylon 66, Nylon 
11, Nylon 12, nylon MXD6, Nylon 610, nylon 6-11, Nylon 612, independent or the 
copolymerization polyamide of nylon 6-66-610 grade; a methylol radical and an alkoxy methyl 
group The copolymer of] and polyester amide, such as a permutation polyamide which it has, 
polyamidoimide, polyurethane, polyacrylamide, Pori (N~vinyl carboxylic amide), N-vinyl carboxylic 
amide, and other vinyl monomers etc. can be illustrated. 

[0046] These basic nitrogen content compounds are independent, or they can be used, 
combining them two or more sorts, the guanamines (AJIPO guanamine — ) among these basic 
nitrogen content compounds Melamines, such as CTU-guanamine, or derivative [especially a 
melamine, or a melamine condensate (MERAMU) ], such as MEREMU, a guanidine derivative 
(cyanoguanidine, creatinine, etc.), The condensation product of urea derivative [BIUREA, a urea, 
and formaldehyde, allantoin, Metal salt [ of allantoin ] (allantoin dihydroxy aluminum etc.)] and 
nitrogen content resin [amino resin (amino resin, such as melamine resin and melamine- 
formaldehyde resin; bridge formation amino resin, such as bridge formation melamine resin etc.), 
polyamide resin], etc. are desirable. 

[0047] (b) As an organic carboxylic-acid metal salt organic carboxylic-acid metal salt, the salt of 
an organic carboxylic acid and metals (alkali metal, such as Na and K; transition metals, such as 
alkaline-earth-metal;Zn, such as Mg and calcium, etc.) is mentioned. 

[0048] Saturation or partial saturation aliphatic carboxylic acid, the polymer of partial saturation 
aliphatic carboxylic acid, etc. are contained in an organic carboxylic acid. Moreover, these 
aliphatic carboxylic acid may have hydroxyl. 

[0049] as saturation aliphatic carboxylic acid — saturation C1-34 monocarboxylic acid (an acetic 
acid — ) A propionic acid, butanoic acid, an isobutyric acid, a valeric acid, an isovaleric acid, a 
pivalic acid, a caproic acid, A caprylic acid, a capric acid, a lauric acid, a myristic acid, pentadecyl 
acid, A palmitic acid, stearin acid, arachin acid, behenic acid, a montanoic acid, etc., saturation 
C2-30 dicarboxylic acid (oxalic acid, a malonic acid, a succinic acid, and a glutaric acid — ) An 
adipic acid, a pimelic acid, cork acid, an azelaic acid, a sebacic acid, dodecane diacid, 
tetradecanedioic acid, TAPUSHIA acids, these oxy acid (a glycolic acid, a lactic acid, a glyceric 
acid, hydroxybutyric acid, a citric acid, 12-hydroxy stearin acid, etc.), etc. can be illustrated. 
[0050] As partial saturation aliphatic carboxylic acid, partial saturation C3-34 monocarboxylic- 
acid [(meta) acrylic-acid, crotonic-acid, isocrotonic acid, myristoleic-acid, palmitoleic acid, oleic 
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acid, linolic acid, linolenic-acid, arachidonic-acid, erucic-acid, etc. partial saturation] C4-30 
dicarboxylic acid (a maleic acid, a fumaric acid, decene diacid, dodecen diacid, etc.), these oxy 
acid (PUROPI all acid etc.), etc. can be illustrated. 

[0051] As a polymer of partial saturation aliphatic carboxylic acid, polymerization nature 
unsaturated-carboxylic-acid [alpha, beta-ethylene nature unsaturated carboxylic acid, for 
example, polymerization nature partial saturation monocarboxylic acid, such as an acryJic acid 
(meta), and a polymerization nature partial saturation multiple-valued carboxylic acid (an itaconic 
acid — ) The copolymer of], such as an acid anhydride or monoester of said multiple-valued 
carboxylic acids, such as a maleic acid and a fumaric acid, (mono-C1-10 alkyl ester, such as 
maleic-acid monoethyl etc.), and olefins (two to alpha-C 10 olefins, such as ethylene and a 
propylene etc.) etc. is mentioned. 

[0052] These organic carboxylic-acid metal salts are independent, or they can be used, 
combining them two or more sorts. Alkaline earth metal organic carboxylate (calcium acetate, 
calcium citrate, magnesium stearate, 12-hydroxy calcium stearate, etc.), ionomer resin (resin by 
which a part of carboxyl group [ at least ] contained in the copolymer of said polymerization 
nature partial saturation multiple-valued carboxylic acid and olefin is neutralized with the ion of 
said metal), etc. are desirable among these organic carboxylic-acid metal salts. Said ionomer 
resin is marketed as A-CACLYN (Allied-Signal, Inc. make), Hy Milan (the Mitsui DEYUPON poly 
chemical company make), Surlyn (Du Pont make), etc., for example. 

[0053] (c) Metallic oxides (CaO, MgO, etc.), a metal hydroxide [calcium (OH)2 and Mg(OH)2 
grade], a metal inorganic-acid salt [a metal carbonate (Na2 C03, K2 C03, CaC03, MgC03 
grade), metal borates (calcium3(P04) 2 etc.), metallic phosphate (Mg3(B03) 2 etc.), etc.], etc. 
are contained in alkali, alkaline-earth-metal compound alkali, or an alkaline-earth-metal 
compound. These metallic compounds are independent, or they can be used, combining them two 
or more sorts. A metallic oxide and a metal hydroxide especially an alkaline-earth-metal oxide, 
and an alkaline-earth-metal hydroxide are desirable among these metallic compounds. 
[0054] (d) As a hydrotalcite hydrotalcite, the hydrotalcites, for example, the hydrotalcite 
compound expressed with the following formula, indicated by JP,60-1241,A, JP,9-59475,A, etc. 
can be used. 

[0055] M2+ shows divalent metal ion, such as Mg2+, Mn2+, Fe2+, and Co2+, among a [M2+1 — 
xM3+x(OH)2]x+[An-x/n-mH20]x-[type, and M3+ shows trivalent metal ion, such as aluminum3+, 
Fe3+, and Cr3+. An- shows n-valent (especially divalent [ univalent or divalent ]) anions, such as 
C032-, OH- HP042-, and S042-. It is] whose x is 0< x<0.5 and whose m is 0<=m<1. 
A hydrotalcite is independent, or it can be used, combining it two or more sorts. In addition, the 
hydrotalcite is available from Consonance Chemical industry as "DHA-4A", "DHA-4A-2", a 
"ARUKA mizer", etc. 

[0056] (e) Especially as a zeolite zeolite, although not restricted, zeolites other than H mold, for 
example, the zeolite indicated by JP,7-62142,A, [the zeolites (A mold, an X type, Y mold, an L 
type and a ZSM mold zeolite, a mordenite mold zeolite; natural zeolite, such as chavazite, 
mordenite, and faujasite etc.) whose smallest unit eels are the crystalline aluminosilicates of 
alkali and/or alkaline earth metal] can be used. 

[0057] A zeolite is independent, or it can be used, combining it two or more sorts. The X type 
zeolite as [ "ZEORAMU A-3", "ZEORAMU A~4", "ZEORAMU A-5", etc. ] and of "ZEORAMU F- 
9" and Y mold zeolite is [ A mold zeolite ] in addition, available from TOSOH CORP. as "HSZ- 
320NAA" etc. 

[0058] A heat-resistant stabilizer is independent, or it can be used, combining it two or more 
sorts, the heat-resistant stabilizer was chosen from the aforementioned (a) component and the 
- (e) component (aforementioned [ b ]) — if it uses combining a kind at least, it is little and 
heat-resistant stability can also be given. 

[0059] the rate of a heat-resistant stabilizer — for example, the polyacetal system resin 100 
weight section — receiving — 0.001 - 10 weight section — desirable — 0.001 - 5 weight 
section — it can choose from the range of 0.01 - 2 weight section extent still more preferably, 
(a) a component — [ — ( — b — ) - ( — e — ) — ] — a component — combining — using — a 
case — both — a rate — ( — a — ) — / — [ — ( — b — ) - ( — e — ) — ] — = — 90 — / — ten - 
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ten — /— 90 — it is about 70 / 30 to 30/70 preferably. 

[0060] (Processing stabilizer) As a processing stabilizer, (a) long chain fatty acid or its derivative, 
(b) polyoxy alkylene glycol, (c) silicone system compound, and (d) waxes are mentioned, it was 
chosen from **** — a kind is mentioned at least. 

[0061] (a) Long chain fatty acid or its derivative long chain fatty acid may be saturated fatty 
acid, and may be unsaturated fatty acid. Moreover, some hydrogen atoms can use what was 
permuted by substituents, such as hydroxyl. As such long chain fatty acid, a with a carbon 
numbers of ten or more univalent or divalent fatty acid, For example, the saturated fatty acid 
[capric acid of with a carbon numbers of ten or more monovalence, a lauric acid, A myristic acid, 
pentadecyl acid, a palmitic acid, stearin acid, arachin acid, ] f such as ten to C34 saturated fatty 
acid (preferably ten to C26 saturated fatty acid), such as behenic acid and a montanoic acid, The 
unsaturated fatty acid [oleic acid of with a carbon numbers often or more monovalence, linolic 
acid, a linolenic acid, ], such as ten to C34 unsaturated fatty acid (preferably ten to C26 
saturated fatty acid), such as an arachidonic acid and an erucic acid, The fatty-acid (dibasicity 
fatty acid) [sebacic acid of with a carbon numbers of ten or more bivalence, dodecane diacid, ] f 
such as ten to C30 unsaturated fatty acid (preferably ten to C20 unsaturated fatty acid of 
bivalence) of bivalence, such as ten to C30 saturated fatty acid (preferably ten to C20 saturated 
fatty acid of bivalence) of bivalence, such as tetradecanedioic acid and a TAPUSHIA acid, 
decene diacid, and dodecen diacid, can be illustrated. The fatty acids (for example, ten to 
hydroxy saturation C26 fatty acids, such as 12-hydroxy stearin acid etc.) which have one or 
more hydroxyls in intramolecular are also contained in said fatty acid. These fatty acids are 
independent, or they can be used, combining them two or more sorts. 

[0062] Fatty acid ester, a fatty-acid amide, etc. are contained in the derivative of long chain 
fatty acid. As long-chain-fatty-acid ester, especially the structure is not restricted, but both the 
shape of a straight chain and the letter fatty acid ester of branching can be used, and the ester 
(ester which has one or more ester bonds, such as monoester, diester, and triester) of long chain 
fatty acid and alcohol is mentioned. The alcohol which constitutes long-chain-fatty-acid ester 
has desirable polyhydric alcohol, although especially the class is not restricted, as polyhydric 
alcohol — a carbon number — two to about eight — desirable — about two to six polyhydric 
alcohol, or its polymer, for example, alkylene glycol [, — for example Diols, such as], such as two 
to C8 alkylene glycol (preferably two to C6 alkylene glycol), such as ethylene glycol, a diethylene 
glycol, and propylene glycol Triol, such as a glycerol, trimethylol propane, or these derivatives 
Tetra-oar, such as pentaerythritol, sorbitan, or these derivatives And independent or copolymers 
of these polyhydric alcohol (for example, independent or the copolymer of polyoxy alkylene 
glycol, such as a polyethylene glycol and a polypropylene glycol, polyglycerin, etc7)"etc. can ber~ 
illustrated. The average degree of polymerization of said polyalkylene glycol is two to 400 (for 
example, 2-300) extent, its 16 or more (20 to about [ for example, ] 200) average degree of 
polymerization is [ two (for example, 2-500) or more ] preferably desirable, and such a 
polyalkylene glycol is suitably used as ester with a with a carbon numbers of 12 or more fatty 
acid. The average degree of polymerization of desirable polyhydric alcohol is two or more 
polyalkylene glycols. These polyhydric alcohol is independent, or it can be used, combining it two 
or more sorts. 

[0063] As an example of such fatty acid ester, ethylene glycol distearic acid ester, Glycerol 
monostearin acid ester, glycerol tripalmitin acid ester, Polyglycerin tristearin acid ester, 
trimethylol propane mono-palmitic-acid ester, Pentaerythritol mono-undecylic acid ester, 
sorbitan monostearin acid ester, The monoHaurate of polyalkylene glycols (a polyethylene glycol, 
polypropylene glycol, etc.), Monopalmitate, monostearate, a JIRAU rate, dipalmitate, distearate, 
dibehenate, JIMONTANETO, diolate, a JIRINO rate, etc. are mentioned. These fatty acid ester is 
independent, or it can be used, combining it two or more sorts. 

[0064] As a fatty-acid amide, the acid amides (the monoamide, bis-amide, etc.) of said long chain 
fatty acid (long chain fatty acid of monovalence or bivalence) and amines, such as monoamine, 
diamine, and polyamine, can be used. As monoamide, the 2nd class acid amide of saturation, such 
as the 1st class acid amide of unsaturated fatty acid, such as the 1st class acid amide of 
saturated fatty acid, such as a capric-acid amide, a lauric-acid amide, a myristic-acid amide, a 
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palmitic-acid amide, octadecanamide, an arachin acid amide, and a behenic acid amide, and oleic 
amide, stearyl octadecanamide, and stearyt oleic amide, and/or unsaturated fatty acid, and 
monoamine etc. can be illustrated, for example. A bis-amide is desirable among these fatty-acid 
amides. The bis-amide of C1-6 alkylene diamine (especially C1-2 alkylene diamine) and said fatty 
acid etc. is contained in a bis-amide. As the example An ethylenediamine-distearic acid amide 
(ethylene-bis-stearylamide), A hexamethylenediamine-distearic acid amide, an ethylenediamine- 
JIOREIN acid amide, Ethylene diamin-dierucic acid amide etc. is mentioned and the bis-amide 
which has the structure which an acyl group which is further different to the amine part of 
alkylene diamines, such as ethylenediamine-(octadecanamide) oleic amide, combined can be 
used. As for the fatty acid which constitutes an acid amide, in said acid amide, it is desirable that . 
it is saturated fatty acid. These fatty-acid amides are independent, or they can be used, 
combining them two or more sorts. 

[0065] (b) The homopolymer of alkylene glycol [for example, C2-6 alkylene glycol (preferably two 
to C4 alkylene glycol), such as ethylene glycol, propylene glycol, and tetramethylene glycol, etc.], 
copolymers, those derivatives, etc. are contained in polyoxy-alkylene-glycol polyoxy alkylene 
glycol. As an example, poly C 2-6 oxy-alkylene glycol (preferably poly C 2~4 oxy-alkylene glycol), 
such as a polyethylene glycol, a polypropylene glycol, and a polytetramethylene glycol, 
polyoxyethylene-polyoxypropylene copolymers (random or block copolymer), polyoxyethylene 
polyoxypropylene glyceryl ether, the polyoxyethylene polyoxypropylene monobutyl ether, etc. are 
mentioned. 

[0066] These polyoxy alkylene glycol is independent, or it can be used, combining it two or more 
sorts. The polymer which has an oxyethylene unit among these polyoxy alkylene glycol, for 
example, a polyethylene glycol, polyoxyethylene polyoxypropylene copolymers, those derivatives, 
etc. are desirable, moreover, the number average molecular weight of said polyoxy alkylene glycol 
— 1x103 to 1x106 (for example, 1x103 to 5x105) — it is 2x103 to 1x105 (for example, 2x103 to 
5x104) extent preferably. 

[0067] (c) The ORGANO (Pori) siloxane etc. is contained in a silicone system compound silicone 
system compound. (Pori) As an ORGANO siloxane, MONOO luganot siloxanes, such as dialkyl 
siloxanes (for example, dimethylsiloxane etc.), alkyl aryl siloxanes (for example, phenylmethyl 
siloxane etc.), and diaryl siloxanes (for example, diphenyl siloxane etc.), these homopolymers (for 
example, poly dimethylsiloxane, a polyphenyl methyl siloxane, etc.), or a copolymer can be 
illustrated. Moreover, the denaturation (Pori) ORGANO siloxane (for example, denaturation 
silicone) which has substituents, such as an epoxy group, hydroxyl, a carboxyl group, an amino 
group, and a ether group, in a molecule end or a principal chain is contained in the ORGANO 
(Pori) siloxane. These silicone system compounds are independent, or they can be used, 
combining them two or more sorts. 

[0068] (d) A polyolefine system wax etc. is contained in wax waxes. As a polyolefine system wax, 
olefine copolymer waxes, such as poly C 2-4 olefin system waxes, such as polyethylene wax and 
a polypropylene wax, and an ethylene copolymer wax, can be illustrated, and such partial 
oxidation objects or mixture etc. are contained, an olefine copolymer — for example, an olefin 
(ethylene and a propylene — ) 1~butene, 2-butene, isobutene, a 3-methyl-1~butene, a 4~methyl- 
1-butene r A 2-methyl~2-butene, 4-methyl~1-pentene, 1-hexene, A 2 and 3-dimethyl-2-butene, 
1-heptene, 1-octene, 1-nonene, Copolymers, such as alpha olefins, such as 1-decene and 1- 
dodecen, and these olefins and a copolymerizable monomer. For example, unsaturated carboxylic 
acid or its acid anhydride [a maleic anhydride, an acrylic acid (meta), etc.], An acrylic ester 
[(meta) methyl acrylate, an ethyl acrylate (meta), (Meta) (Meta) A copolymer with polymerization 
nature monomers, such as], such as acrylic-acid (meta) C1^10 alkyl (preferably one to C4 alkyl) 
ester, such as acrylic-acid propyl, butyl acrylate (meta), and 2-ethylhexyl acrylate (meta), etc. is 
mentioned. Moreover, a random copolymer, a block copolymer, or a graft copolymer is contained 
in these copolymers. An olefine copolymer wax is usually a copolymer with a kind of monomer 
chosen from ethylene, and other olefins and polymerization nature monomers at least. 
[0069] These waxes are independent, or they can be used, combining them two or more sorts. 
Polyethylene wax is desirable among these waxes, the number average molecular weight of 
waxes — 100-20000 — desirable — 500-15000 — it is 1000 to about 12000 still more 
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preferably. 

[0070] A processing stabilizer is independent, or it can be used, combining it two or more sorts, 
the rate of a processing stabilizer — the polyacetal resin 100 weight section — receiving — 0.01 

- 10 weight section — desirable — 0.03 - 5 weight section (for example, 0.05 - 3 weight section) 
extent — it is 0.05 - 2 weight section extent especially. 

[0071] (Weathering (light) stabilizer) As a weathering (light) stabilizer, (a) benzotriazol system 
compound, (b) benzophenone system compound, (c) aromatic series benzoate system compound, 
(d) cyanoacrylate system compound, (e) oxalic acid anilide system compound, (f) hindered amine 
system compound, etc. are mentioned. 

[0072] (a) As a benzotriazol system compound benzotriazol system compound 2-(2'-hydroxy-5'- 
methylphenyl) benzotriazol, 2-(2'-hydroxy - 3' and 5'-Gee t-buthylphenyl) benzotriazol, 2-(2'- 
hydroxy - 3' and 5'-Gee t-amyl phenyl) benzotriazol, 2- The benzotriazols which have hydroxyls, 
such as benzotriazol, and an alkyl (one to C6 alkyl) radical permutation aryl group; (2 -hydroxy - 
3' and 5'~Gee isoamyl phenyl) 2-[2 T ~hydroxy - 3' and 5'-screw alpha — The benzotriazols which 
have hydroxyls, such as alpha-dimethylbenzyl phenyl] benzotriazol, and an aralkyl (or aryl) radical 
permutation aryl group; Hydroxyls, such as 2-(2 f -hydroxy-4'-octoxy phenyl) benzotriazol And the 
benzotriazols which have an alkoxy (C1-12 alkoxy) radical permutation aryl group are mentioned. 
These benzotriazol compounds are independent, or they can be used, combining them two or 
more sorts. They are the benzotriazols which have hydroxy! and a C3-6 alkyl-group permutation 
C6-10 aryl (especially phenyl) radical among these benzotriazol system compounds, and the 
benzotriazols which have hydroxyl and a C6-10 aryl~C1-6 alkyl (especially one to phenyl-C4 
alkyl) radical permutation aryl group in a list. 

[0073] (b) As a benzophenone system compound benzophenone system compound Two or more 
hydroxyls The benzophenones (hydroxyl and hydroxyl permutation aryl, or aralkyl radicals, such 
as 2 and 4-dihydroxy benzophenone) which it has [, such as JI thru/or a tetrapod hydroxy 
benzophenone;2-hydroxy-4~oxy-benzyl benzophenone, ] ;, such as benzophenones which it has, 

— the benzophenones (2-hydroxy-4-methoxybenzophenone — ) which have hydroxyl and an 
alkoxy (C1-16 alkoxy) radical 2-hydroxy-4-octoxybenzophenone, a 2~hydroxy-4-dodecyloxy 
benzophenone, 2 and 2*-dihydroxy-4-methoxybenzophenone, 2, and 2'-dihydroxy -4, a 4'- 
dimethoxy benzophenone, a 2-hydroxy-4-methoxy-5-sulfo benzophenone, etc. — etc. — it is 
mentioned. These benzophenone compounds are independent, or they can be used, combining 
them two or more sorts. The benzophenones which have a hydroxyl permutation C6-10 aryl (or 
one to C6-10 aryl-C4 alkyl) radical with hydroxyl among these benzophenone system 
compounds, and the benzophenones which have hydroxyl permutation phenyl~C1-2 alkyl group 
with hydroxyl especially are desirable. 

[0074] (c) As an aromatic series benzoate system compound aromatic series benzoate system 
compound, alkyl aryl SARISHI rates, such as a p-t-buthylphenyl SARISHI rate and p-octyl 
phenyl SARISHI rate, are mentioned. An aromatic series benzoate compound is independent, or it 
can be used, combining it two or more sorts. 

[0075] (d) As a cyanoacrylate system compound cyanoacrylate system compound, it is 2- 
ethylhexyl-2~cyano. - It is 3 and 3-diphenyl acrylate and ethyl-2~cyano. - Cyano group content 
diaryl acrylate, such as 3 and 3-diphenyl acrylate, is mentioned. A cyanoacrylate system 
compound is independent, or it can be used, combining it two or more sorts. 
[0076] (e) The oxalic acid diamides which have the aryl group which may be permuted on 
nitrogen atoms, such as N-(2-ethyl phenyl)-N'-(2-ethoxy-5-t-buthylphenyl) oxalic acid diamide 
and N-(2~ethyl phenyl)-N'-(2-ethoxy-phenyl) oxalic acid diamide, as an oxalic acid anilide 
system compound oxalic acid anilide system compound are mentioned. An oxalic acid anilide 
compound is independent, or it can be used, combining it two or more sorts.. 
[0077] (f) As a hindered amine system compound hindered amine system compound The 
piperidine derivative which has a steric hindrance nature machine, for example, ester group 
content piperidine derivative [4-acetoxy, - 2, 2, 6, and 6-tetramethylpiperidine, 4-stearoyl oxy — 
2, 2, 6, and 6-tetramethylpiperidine, 4-acryloyloxy - 2, 2, 6, Aliphatic series acyloxy piperidines 
(C2-20 aliphatic-series acyloxy-tetramethylpiperidine etc.), such as 6-tetramethylpiperidine; 4- 
benzoyloxy - Aromatic series acyloxy piperidines, such as 2, 2, 6, and 6-tetramethylpiperidine ; A 
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bis(2 f 2, 6, and 6-tetramethyl-4-piperidyl) OGIZA rate t (C7-11 aromatic-series acyloxy- 
tetramethylpiperidine etc.) Bis(2, 2, 6, and 6-tetramethy|-4-piperidyl) malonate, A bis(2, 2, 6, and 
6-tetramethyl-4-piperidyl) horse mackerel peat, A bis(1, 2, 2, 6, and 6-pentamethyl-4-piperidyl) 
horse mackerel peat, Bis(2, 2, 6, and 6-tetramethyh4-piperidyl) sebacate, A screw (1, 2, 2, 6, and 
6-pentamethyl-4-piperidyl) aliphatic series JI [, such as sebacate ], tricarboxylic acid-screw, or 
tris piperidyl ester (C2-20 aliphatic-series dicarboxylic acid-screw piperidyl ester etc.); — a 
screw (2, 2, and 6 — ) 6-tetramethyh4-piperidyl terephthalate, Tris (2, 2, 6, and 6~tetramethyl- 
4-piperidyl) benzene - Aromatic series JI a tetracarboxylic acid-screw thru/or tetrakis piperidyl 
ester 0, such as 1,3, and 5-TORIKARUBOKISHI rate [ aromatic series JI or ] [ tricarboxylic 
acid-screw ] or tris piperidyl ester etc. — etc. — ] — Ether group content piperidine derivative 
[4-methoxy - C1-10 alkoxy piperidines (C1-6 alkoxy-tetramethylpiperidine etc.);4- 
cyclohexyloxy, such as 2, 2, 6, and 6-tetramethylpiperidine - 2, 2, 6, C5-8 cycloalkyloxy- 
piperidines, such as 6-tetramethylpiperidine; The 4-phenoxy -2, aryloxy piperidine;4-benzyloxy, 
such as 2, 6, and 6-tetramethylpiperidine, — ;1 and 2-screws (2, 2, and 6 — ), such as C6~10 
aryl-C1-4 alkyloxy-piperidines, such as -2, 2 and 6, and 6-tetramethylpiperidine ], such as 
alkylene dioxy screw piperidines (C1-10 alkylene dioxy-screw piperidine etc.), such as 6~ 
tetramethyl-4-piperidyloxy ethane, Amide group content piperidine derivative [4- 
(Phenylcarbamoyloxy) 2 -2, 6, Carbamoyloxy piperidines, such as 6-tetramethylpiperidine;], such 
as carbamoyloxy permutation alkylene dioxy-screw piperidines, such as the bis(2, 2, 6, and 6- 
tetramethyl-4-piperidyl) hexamethylene -1 and 6-dicarbamate, etc. is mentioned. Moreover, the 
piperidine derivative polycondensation object (succinate dimethy|-1-(2-hydroxyethyl)-4-hydroxy 

- 2, 2, 6, and 6-tetramethylpiperidine polycondensation object etc.) of the amount of giant 
molecules etc. is contained. These hindered amine system compounds are independent, or they 
can be used, combining them two or more sorts. 

[0078] An ester group content piperidine derivative especially aliphatic-carboxylic-acid piperidyl 
ester (preferably C2-16 aliphatic-series dicarboxylic acid-screw piperidyl ester, still more 
preferably C6-14 aliphatic-series dicarboxylic acid-screw tetramethyl piperidyl ester etc.), 
aromatic series JI, a tricarboxylic acid-screw, or tris piperidyl ester is desirable among these 
hindered amine system compounds. 

[0079] A weathering (light) stabilizer is independent, or it can be used, combining it two or more 
sorts, the rate of a weathering (light) stabilizer — the polyacetal resin 100 weight section — 
receiving — 0.01 - 5 weight section — desirable — 0.01 - 2 weight section — it is 0.1 - 2 
weight section extent still more preferably. Moreover, it is desirable that uses a kind together at 
least in having been chosen from weathering (light) ********, the (f) component, and other (a) - 
(e) components, and it is desirable to use together (a) benzotriazol system compound and (f) 
hindered amine system compound especially, in this case, (f) component and [(a) - (e) — ] — a 
component — comparatively (weight ratio) — the former / latter =0 / 100 - 80/20 — desirable 

— 10 / 90 - 70/30 — it is about 20 / 80 to 60/40 still more preferably. 

[0080] (Coloring agent) Various colors or a pigment can be used as a coloring agent. The solvent 
color of a color is desirable and azo dye, anthraquinone dye, phthalocyanine dye, or 
naphthoquinon dye is mentioned. About a pigment, both an inorganic pigment and an organic 
pigment can be used. 

[0081] As an inorganic pigment, a titanium system pigment, a zinc system pigment, carbon black 
(furnace black, channel black, acetylene black, KETCHIEN black, etc.), an iron system pigment, a 
molybdenum system pigment, a cadmium system pigment, a lead system pigment, a cobalt 
system pigment, an aluminum system pigment, etc. can be illustrated. 

[0082] As an organic pigment, azo pigment, the Anthraquinone system pigment, phthalocyanine 
pigment, the Quinacridone system pigment, a perylene system pigment, a peri non system 
pigment, isoindole pigment, a dioxazine system pigment, or the Indanthrene system pigment can 
be illustrated. 

[0083] A coloring agent is independent, or it can be used, combining it two or more sorts. If the 
high coloring agent [carbon black, a titanium white (titanium oxide), and phthalocyanine pigment] 
of an optical shielding effect, especially carbon black are used among these coloring agents, 
weatherability (light) nature can be improved. 
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[0084] the rate of a coloring agent — for example, the polyacetal resin 100 weight section — 
receiving — 0-5 weight section (for example, 0.01 - 5 weight section) — desirable — 0.1 - 4 
weight section — it is 0.1 - 2 weight section extent still more preferably. 

[0085] (Other additives) In the polyacetal system resin constituent of this invention, if needed, it 
may be independent, or the additive of common use, for example, a release agent a nucleating 
additive, an antistatic agent, a sliding nature amelioration agent, a shock-proof amelioration 
agent, a flame retarder, a surfactant, various polymers (for example, olefin system resin, 
polyester system resin, urethane system resin, etc.), two or more sorts of bulking agents, etc. 
may be combined, and you may add. Moreover, resin ([independent or the copolymer] of C 1-10 
alkyl (meta) acrylate, such as polymethylmethacrylate), for example, acrylic resin, excellent in 
weatherability (light) nature, an acrylic core shell polymer, polycarbonate resin, etc. may be 
added if needed. 

[0086] The polyacetal system resin constituents of [manufacture approach of polyacetal system 
resin constituent] this invention may be powder-like mixture and melting mixture, and can be 
prepared by mixing with the (A) component and the (B) component by the approach of common 
use of other additives as occasion demands, the approach of fabricating, after mixing (1) each 
component, kneading with the extruder of one shaft or two shafts, extruding and preparing a 
pellet and (2) — the pellet (masterbatch) with which presentations once differ is prepared, 
specified quantity mixing (dilution) of the pellet is carried out, shaping is presented, and the 
approach of acquiring the Plastic solid of a predetermined presentation etc. can be adopted. [ for 
example, ] 

[0087] The resin constituents of this invention are approaches, such as the shaping approach of 
common use, for example, injection molding, extrusion molding, compression molding, blow 
molding, a vacuum forming, foaming, rotational casting, and gas injection molding, and although 
various Plastic solids are fabricated, they are useful. 

[0088] [Plastic solid] While the polyacetal system resin Plastic solid of this invention which 
consisted of said polyacetal system resin constituents is included combining the (A) component 
and the (B) component and is excellent in weathering (light) stability, there are very few 
formaldehyde yields. That is, the Plastic solid which consisted of conventional polyacetal system 
resin containing stabilizers, such as an antioxidant, generates comparatively a lot of 
formaldehyde, and pollutes the others and the living environment which are corrosion, 
discoloration, etc., and work environment. For example, in dry type (constant temperature under 
a desiccation ambient atmosphere), the formaldehyde yield from the polyacetal system resin 
Plastic solid generally marketed is about [ 2~5micro / per two ] g the surface area of 1cm, and is 
about [ 3~6micro / per two ] g the surface area of 1cm in wet (constant temperature under a 
humid ambient atmosphere). 

[0089] on the other hand, the polyacetal system resin Plastic solid of this invention — dry type 

— setting — a formaldehyde yield — below surface area 2microper two g (about [ 0-1.5micro ] 
g) of a Plastic solid — desirable — 0-1microg — it is about [ 0-0.8micro ] g still more 
preferably, and is usually about [ 0.01 -0.7micro ] g. [ of 1cm ] moreover, wet — setting — a 
formaldehyde yield — below surface area 3microper two g (about [ 0-2.5micro ] g) of a Plastic 
solid — desirable — 0~2microg — it is about [ 0-1.7micro ] g still more preferably, and is usually 
about [ 0.01-1.5micro ] g. [ of 1cm ] 

[0090] The polyacetal system resin Plastic solid of this invention usually has said formaldehyde 
yield in dry type and wet both sides in either dry type and wet that what is necessary is just to 
have said formaldehyde yield. 

[0091] In addition, the formaldehyde yield in dry type can be measured as follows. 
[0092] After cutting a polyacetal system resin Plastic solid as occasion demands and measuring 
surface area, the suitable amount (for example, extent set to 2 the surface area of 10-50cm) of 
the Plastic solid is put into a well-closed container (capacity of 20ml), and it is left at the 
temperature of 80 degrees C for 24 hours, then, the inside of this well-closed container — water 

— 5ml — pouring in — the amount of formalin of this water solution — JIS K — a quantum is 
carried out according to 0102 and 29 (term of formaldehyde), and the formaldehyde yield per 
surface area of a Plastic solid (mug/cm2) is calculated. 
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[0093] Moreover, a wet formaldehyde yield can be measured as follows. 

[0094] After cutting a polyacetal system resin Plastic solid as occasion demands and measuring 
surface area, the suitable amount (for example, extent set to 2 the surface area of 10-1 00cm) of 
the Plastic solid is hung and sealed on the lid of the well-closed container (capacity 1L) 
containing 50ml of distilled water, and it is left at the temperature of 60 degrees C in a 
thermostat for 3 hours, then, a room temperature — 1 hour — leaving it — the amount of 
formalin of the water solution in a well-closed container — JIS K — a quantum is carried out 
according to 0102 and 29 (term of formaldehyde), and the formaldehyde yield per surface area of 
a Plastic solid (mug/cm2) is calculated. 

[0095] A numerical convention of said formaldehyde yield in this invention (A) — as long as a 
component and the (B) component are included — the additive (the usual antioxidant — ) of 
common use In the Plastic solid of the constituent containing an inorganic bulking agent, other 
polymers, etc. Plastic solid [ not only / of the polyacetal system resin constituent containing a 
stabilizer, a coloring agent, etc. / not only ] It is applicable also about the Plastic solids (for 
example, a multi-color molding object, a covering Plastic solid, etc.) with which most front faces 
(for example, 50 - 100%) of the Plastic solid consisted of resin. 

[0096] The Plastic solid of this invention is suitably used as autoparts, the electrical and electric 
equipment and electronic parts (active parts, passive component, etc.), building materials and a 
pipe fitting, daily necessaries (life) and the components for cosmetics, and medical (medicine and 
therapy) components, although it is usable for any applications (for example, the knob as bicycle 
components, a lever, etc.) from which formaldehyde serves as evil. 

[0097] More specifically as autoparts, mechanism elements, such as the mounted electrical and 
electric equipment and electronic parts, such as electric system components, such as interior 
parts, such as an inner handle, a fuel trunk opener, a seat belt buckle, an assistant lap, various 
switches, a knob, a lever, a clip, and a speaker grille, meter, and a connector, audio equipment, 
and a car navigation device, components in contact with the metal represented by the carrier 
plate of a window regulator, door-lock actuator components, mirror components, windshield- 
wiper-motor system components, and components of a fuel system, can be illustrated. 
[0098] the electrical and electric equipment - electronic parts (mechanism element) — ****** - 

— polyacetal — a system — resin — a Plastic solid — constituting — having — and — a metal 

— a contact — a large number — existing — a device — components — or — a member — [- 

— for example, — a cassette tape recorder — etc. — audio equipment — VTR (video tape 
recorder) — eight — mm — video — a video camera — etc. — video equipment — or — a 
copy machine — facsimile — a word processor — a computer — etc. — OA (office automation) 

— a device — further — a motor — a spring — etc. etc. — driving force — operating — a toy 

— telephone — a computer — etc. etc. — being attached — a keyboard — etc. etc. — ] — etc. 
etc. — it can illustrate . Specifically, a chassis (base), gear, a lever, a cam, a pulley, a bearing, 
etc. are mentioned, furthermore, the light and the magnetic media components (for example, a 
metal thin film mold magnetic tape cassette, a magnetic disk cartridge, an optical magnetic disk 
cartridge, etc.) with which at least the part consisted of polyacetal system resin Plastic solids — 
it can apply to the metal tape cassette for music, a digital audio tape cassette, 8mm video tape 
cassette, a floppy (trademark) disk cartridge, a mini disc cartridge, etc. in more detail. As an 
example of light and magnetic media components, tape cassette components (the body of a tape 
cassette, a reel, a hub, a guide, a roller, a stopper, lid, etc.), disk cartridge components (the body 
(case) of a disk cartridge, a shutter, clamping plate, etc.), etc. are mentioned. 

[0099] Furthermore, the polyacetal system resin Plastic solid of this invention is used suitable 
for extensive life relation components, makeup relation components, and medical relation 
components, such as an electrode holder of building materials and pipe fittings, such as lighting 
fitting, fittings, piping, a cock, a faucet, and toilet peripheral-device components, stationery, a lip 
cream and a lip stick container, a scrubber, a water purifier, a spray nozzle, a spray container, an 
aerosol can, a common container, and a hypodermic needle. 
[0100] 

[Effect of the Invention] It can control extremely the yield of polyacetal system resin and the 
formaldehyde from a Plastic solid to a low, and can improve circumference environments (work 
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environment, operating environment, etc.) greatly while it can improve thermal stability, especially 
the melting stability at the time of fabrication, since the polyacetal system resin constituent of 
this invention contains the condensate of phenols, a basic nitrogen content compound, and 
aldehydes. Furthermore, even if it is under a severe condition, generation of formaldehyde can be 
controlled, adhesion (mold deposit) of the decomposition product to metal mold, an additive, etc., 
and extraction of the resin decomposition product from a Plastic solid and an additive and the 
heat deterioration of a Plastic solid can be controlled, and the quality and the moldability of a 
Plastic solid can be improved. 
[0101] 

[Example] This invention is not limited by these examples although this invention is explained 
more below at a detail based on an example. 

[0102] In addition, in the example and the example of a comparison, about the yield of the 
formaldehyde from a Plastic solid a moldability (amount of a metal mold affix), dry type, and wet, 
it is the following, and made and evaluated. Moreover, the polyacetal resin used in the example 
and the example of a comparison, denaturation phenol resin, an antioxidant, a heat-resistant 
stabilizer, a processing stabilizer, a weathering (light) stabilizer, and the coloring agent are as 
follows. 

[0103] Continuous molding (1000 shots) of the Plastic solid (diameter [ of 20mm ] x thickness of 
1mm) of a specific configuration was carried out using the injection molding machine from the 
pellet formed with the [moldability (amount of metal mold affix)] polyacetal system resin 
constituent, and extent of a metal mold affix was evaluated to five steps. In addition, there are 
so few metal mold affixes that a figure is small, namely, a mold deposit means few things. 
[0104] After putting the resin sample often [formaldehyde yield from Plastic solid in dry type] 
test pieces (2mmx2mmx50mm) (the total surface area of about 40cm 2) into the well-closed 
container (capacity of 20ml) and heating within a thermostat at the temperature of 80 degrees C 
for 24 hours, air cooling was carried out to the room temperature, and 5ml of distilled water was 
poured in in the syringe, the amount of formaldehyde of this water solution — JIS K — the 
quantum was carried out according to 0102 and 29 (term of formaldehyde), and the formaldehyde 
gas yield per surface area (mug/cm2) was computed. 

[0105] After hanging and sealing the test piece (100mmx40mmx 2mm; the total surface area of 
85.6cm 2) which excised and obtained four sides from the [formaldehyde yield from wet Plastic 
solid] plate-like Plastic solid (120mmx120mmx2mm) on the lid of the bottle made from 
polyethylene containing 50ml of distilled water (capacity 1L) and leaving it at the temperature of 
60 degrees C in a thermostat for 3 hours, it put at the room temperature for 1 hour, the amount 
of formalin of the water solution in the bottle made from polyethylene — JIS K — the quantum 
was carried out according to 0102 and 29 (term of formaldehyde), and the formaldehyde yield per 
surface area (mug/cm2) was computed. 
[0106] [Polyacetal resin A] 

A-1: Polyacetal resin copolymer (the melting hydrolyzing method stabilization resin, 10 melt 
index =9g /, minutes) 

A-2: Polyacetal resin copolymer (the solution hydrolyzing method stabilization resin, 10 melt 
index =9g /, minutes) 

In addition, the above-mentioned melt index is the value (g / 10 minutes) calculated under 
conditions (190 degrees C and 2169g) according to ASTM-D1238. 
[0107] [Denaturation phenol resin B] 

Denaturation phenol resin B-6 obtained by the examples 1-5 of the B-5:following [ B~1 - ] 
composition: Amino triazine denaturation phenol resin [the Dainippon Ink & Chemicals, Inc. make 
and FENO light KA-7054 (12 % of the weight of nitrogen contents, 132 degrees C of softening 
temperatures)] 

B'-1: Native phenol resin obtained by the example 6 of the following composition. 
[0108] [Antioxidant C] 

CM: Triethylene glycol-screw [3-(3-t-butyl-5-methyl-4-hydroxyphenyl) propionate] 

C-2: Pentaerythritol tetrakis [[3-(3, 5-Gee t-butyl-4-hydroxyphenyl) propionate] IRUGA NOx 

1010 and the Ciba-Geigy make]. 
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[0109] [The heat-resistant stabilizer D] 

D-1: Melamine D~2 : it is made to react at pH8 and the temperature of 70 degrees C among a 
water solution using 1.2 mols of formaldehyde to one mol of melamine-formaldehyde-resin 
melamines, and the melamine-formaldehyde resin of a water-soluble first stage condensation 
product was made to generate, without making the system of reaction become cloudy. 
Subsequently, the system of reaction was adjusted to pH6.5, stirring, stirring was continued, 
melamine-formaldehyde resin was deposited, and the particulate matter of crude melamine- 
formaldehyde resin was obtained by desiccation. After washing this particulate matter for 30 
minutes and filtering it with 60-degree C warm water, the acetone washed residue and the 
purification melamine-formaldehyde resin of white powder was obtained by drying this. 
[0110] 

D-3: MEREMU [the Nissan Chemical Industries, Ltd. make] 

D-4: Nylon 6-66-61 OD-5 : allantoin [the Kawaken Fine Chemicals Co., Ltd. make] 

D-6: Allantoin dihydroxy aluminum [the Kawaken Fine Chemicals Co., Ltd. make and "ALDA"] 

D~7: CTU guanamine [the product made from Ajinomoto Fine Techno] 

D-8: 12-hydroxy — calcium stearate D~9:magnesium oxide D-10:ionomer [ — Made in 

[ DEYUPON poly chemical ] Mitsui and yes — milan 1702] 

D-1 1: calcium citrate D-12:calcium acetate D-13: — a hydrotalcite [the product made from 
Consonance Chemical industry, and DHA-4] 

D-1 4: Zeolite A~4 [the TOSOH CORP. make and ZEORAMU A~4]. 
[01 1 1] [Processing stabilizer E] 

E-1: Ethylene-bis-stearylamide E~2 : glycerol monostearate E-3:polyethylene-glycol 
monostearin acid ester (the product made from Japanese ****, Nonion S~40) 
E-4: Ethylene glycol distearate. 
[01 12] [The weathering (light) stabilizer F] 

F-1: 2-(2'-hydroxy - 3' and 5'-Gee t-amyl phenyl) benzotriazol F-2:2~hydroxy-4-oxy-benzyl 

benzophenone F-3:2-[2'-hydroxy-3' and 5'-bis(alpha and alpha-dimethylbenzyl) phenyl] 

benzotriazol F-4 : bis(2, 2, 6, and 6-tetramethyl-4-piperidyl) sebacate. 

[01 13] [Coloring agent G] 

G-1: Carbon black (acetylene black) 

G-2: Phthalocyanine system blue pigment G-3 : titanium oxide. 

[0114] The synthetic example 1 [composition of denaturation phenol resin (B-1)] 

The 42-% of the weight formaldehyde water-solution 54 weight section and the triethylamine 0.5 

weight section were added in the phenol 100 weight section and the melamine 10 weight section, 

and the temperature up was gradually carried out to them to 100 degrees C. Furthermore, after 

performing a reaction at 100 degrees C for 2 hours, the temperature up was carried out over 2 

hours to 180 degrees C, removing water under ordinary pressure, reduced pressure removal of 

the phenol unreacted next was carried out, and denaturation phenol resin (105 degrees C of 

softening temperatures) was obtained. 

[0115] The synthetic example 2 [composition of denaturation phenol resin (B-2)] 
The 42-% of the weight formaldehyde water-solution 31 weight section and the triethylamine 0.5 
weight section were added in the phenol 100 weight section, and the temperature up was carried 
out to it to 80 degrees C. Add the melamine 20 weight section to this, and it was made to react 
for 1 hour, and the temperature up was carried out to 120 degrees C t removing water under 
ordinary pressure, and the reaction was performed for further 2 hours. Subsequently, the 
temperature up was carried out over 2 hours to 180 degrees C, removing water under ordinary 
pressure, reduced pressure removal of the phenol unreacted next was carried out, and 
denaturation phenol resin (135 degrees C of softening temperatures) was obtained. 
[0116] The synthetic example 3 [composition of denaturation phenol resin (B-3)] 
The 42-% of the weight formaldehyde water-solution 38 weight section and the triethylamine 0.5 
weight section were added in the phenol 100 weight section, and it was made to react to it at 80 
degrees C for 3 hours. Add the melamine 15 weight section and the benzoguanamine 15 weight 
section to this, and it was made to react for 2 hours, and the temperature up was carried out to 
120 degrees C, removing water under ordinary pressure, and the reaction was performed for 
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further 2 hours. Subsequently, the temperature up was carried out over 2 hours to 180 degrees 
C, removing water under ordinary pressure, reduced pressure removal of the phenol unreacted 
next was carried out, and denaturation phenol resin (129 degrees C of softening temperatures) 
was obtained. 

[0117] The synthetic example 4 [composition of denaturation phenol resin (B-4)] 
The 42-% of the weight formaldehyde water-solution 55 weight section and the oxalic acid 0.5 
weight section were added in the phenol 100 weight section and the benzoguanamine 10 weight 
section, and the temperature up was gradually carried out to them to 100 degrees C. 
Furthermore, after performing a reaction at 100 degrees C for 5 hours, the temperature up was 
carried out over 2 hours to 1 80 degrees C, removing water under ordinary pressure, reduced 
pressure removal of the phenol unreacted next was carried out, and denaturation phenol resin 
(105 degrees C of softening temperatures) was obtained. 

[01 18] The synthetic example 5 [composition of denaturation phenol resin (B-5)] 
The 42-% of the weight formaldehyde water-solution 13 weight section and the 25-% of the 
weight aqueous ammonia solution 0.3 weight section were added in the phenol phenylene aralkyl 
resin (mixture of dicaryon [ which was prepared based on the example 4 of JP,200O-351 822 f A ], 
and three nuclides) 100 weight section, and the melamine 41 weight section, and the temperature 
up was gradually carried out to them to 100 degrees C. Furthermore, after performing a reaction 
at 100 degrees C for 5 hours, the temperature up was carried out over 2 hours to 180 degrees 
C, removing water under ordinary pressure, reduced pressure removal of the phenol unreacted 
next was carried out, and denaturation phenol resin (93 degrees C of softening temperatures) 
was obtained. 

[0119] The synthetic example 6 [composition of the native phenol resin (B'-1) used for the 
example of a comparison] 

The 42-% of the weight formaldehyde water-solution 65 weight section and the 35-% of the 
weight concentrated-hydrochloric-acid 0.1 weight section were added in the phenol 100 weight 
section, and the temperature up was gradually carried out to it to 85 degrees C. Furthermore, 
after performing a reaction at 85 degrees C for 1 hour, the temperature up was carried out over 
2 hours to 175 degrees C, removing water under ordinary pressure, reduced pressure removal of 
the phenol unreacted next was carried out, and native phenol resin was obtained. 
[0120] After mixing denaturation phenol resin B, Antioxidant C, the heat-resistant stabilizer D, 
the processing stabilizer E, the weathering (light) stabilizer F, and a coloring agent G at a rate 
shown in Table 1 in the examples 1-15 and example 1 of comparison - 5 polyacetal system resin 
A100 weight section, melting mixing was carried out with the biaxial extruder, and the constituent 
of a pellet type was prepared in it. Using this pellet, the predetermined test piece was fabricated 
and the injection molding machine estimated the mold deposit at the time of shaping. Moreover, 
the formaldehyde yield from a predetermined test piece was measured. A result is shown in 
Table 1. 

[0121] In addition, it evaluated like the above about the example which does not add 
denaturation phenol resin, and the example which added native phenol resin instead of 
denaturation phenol resin for the comparison. A result is shown in Table 2. 
[0122] 
[Table 1] 
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[0124] Compared with the example of a comparison, the resin constituent of an example has few 
mold deposits at the time of shaping, and the moldability is improved so that more clearly than a 
table. Moreover, the yield of formaldehyde is also reduced sharply. 



[Translation done.] 
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70 5 5 - Lf) , 7x/7O 7 7 50^'J-X (K 
A- 7 7 5 1. KA- 7 7 5 2', KA-7 7 54, KA 
-7 7 5 590**] [7^B*^>^b^X* (m H] 
ibtA#ttSo (B) J35»tt. JM^XW^J^i 

[0 0 3 3 ] (B) J5R»<DfJ^», (A)JS#10 0S 

mmctti>x, o. o i-3o omssB, &£i,<i l x 

0. 0 5-2 0 011^, S6CC»*L/<«0. 1-1 

o omssii (»(co. 1-5 ossgp) gsr* 4. 
(B) iSSt^JP^WIb^gyii?, 
(A)^10 011»C*flt, 0. 0 0 1-10 0 

SSSfl, ^^L<«0. 0 1-50mfigp, 36tC*f* 

L/<«0. 0 5-3 0fiSa$fIgT?&£ o 
[0 0 34] [aSABR] **Wcr)ffiflgafigiB5CCtt, Kit 

[0 0 3 5 ] <»bl»±»J) iMbl»±*JCca\ 

[0 0 3 6 ] 7*^-;i/»iifki!S±jWiortt % 
-py^s-frm. fflz.it * 2, 2' -^u>fcf* 
(4 6 - t - rf^fry , 4. 4' 

-y^U>tx (2, 6-^-t-^7xy-;K 
2, 6-^-t-^-p-^^/-;k 1. 3, 5 
-h 0^^)1-2, 4, 6-MJX (3, 5-is - t - 
73- fr- 4 -b Kn^*/^>i/j|/) 1, 6- 

^**>S^*— t'^ [ 3 - ( 3, 5-^-t-^^ 

4 - t yoft^- h ] , 

^x'M'J F-;br^^X [3- (3, 

4 - t Fati/7 h ] 

h 'Jxf U>yj3-;l/- t'X [ 3 - ( 3 - t - y^fr 

H . n Zfisfr- 3 - (4' , 5' t - 

y^Jl/^jc^^U) ^f7'J^-2- 

(3, 5 -2/- t --J*)\,-A - t Fn+^x^) 
^Pt't^-F, 2 - t - - 6 - ( 3 - t - 
^-5-y^-2-tFP + ^>> ; jl/) -4-^^ 
i^;i/7^ »J u- K 4, 4' -^ex (3-^ 
?fr- 6 - t - 7* fry x ff^tf 

[0 0 3 7 ] 7 5>XHWfcttJh*4 0rtt, k>#-F 



(6) 2 0 0 2 - 2 1 2 3 8 4 
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7 5>j«, 4-^h^V-2, 2, 6, 6--r 

h^-rf^JUtr^'Jt^ 4 — '<>V r >f;M-^>-2, 
2, 6, 6-f F7^ Wt^'Ji/> 4 ex- (2, 
2, 6, F7^W-4 - t-^Vzsfr) ^-^itu 

- h , b'X- (2. 2, 6, 6-f F7^^-4-f 
^US>JI/) K b**- (2, 2, 6, 6-fh 

5^^jf-4- t:^U^;U) K 1,2- 

fc'X (2. 2, 6, 6 h^^;l/-4 - 

10 ^-2-t7fJl/7^>, N, N' -^i^- 
1. 4-7x^l/>y7i — JI/-N' 

[0 0 3 8 ] y>3RMftl»itJWiL-C, ffliltf, h V -f 

7x-jWvr>i^X77^F, 2, 2-y^U>e 
^ (4, 6 t - zf^fry *^fr) * z^-h^TsV 
r-fk h»;x(2, 4 t -y^U? * 
X^r-Yk F'JX (2-t-7'W7 J :^)^7 
20 t -f K tfx (2 - t -°7*fry *~fr) y 

yyJb. MJX[2-(1, 1 -isJ*frzfv\Zfr) 
-y x~fr] r A k h (2 - t -7*fr- 

4-7i^7x^) *^7 7 -f FfWf¥)tl4. 

[0039] t Fu*s>zmim±m±Lxte, 

=^>-2, 2, 4-F^W-l, + y 

i/7^JJl/ft^7'Dm- bfr£#W64i 

30 £ Q 

[0 04 0 ] cftfcoWbBftjtSM** #arxtt-16l 
±ffl^*Dii"rttfflr#So c4i6(D»{ti»±#J®5 

6aW3 4iA:4>35c< it— ^ct>^-F7xy- 
fr& t«AK. C 2 . 10 TiU^U>^-;l/- fx [ (i? 

^ [ (^MC 3 . 6 7WbFP^>7x^l/) 7'n 

40 [ (^SC 3 . 8 7WtFP^>7x^) 7'Pf 
h ] , C 4 .,7WU>f F7t^fh7 + X 
[ (^MC a . 5 7^WkFP + ^7x^) 7'Pf 

[0 04 1 ] MibP^±Sij(Dfij^«, #ur-fe*-ji,3ftKj 
flii oofisspcc^fuT, 0. 0 l-smasp, tttu 

<»0. 0 5-2. 5mSSB, 36tc8f*U<«0. 1 
[0 04 2 ] (MMSfiM) w^seffltc«, ( a ) Jk 

stt^^w^b-^, ( b ) mmxfrjowL&m^ 
50 (c) TfrjjvxteTfr*v±m&m<t&m. (<d ^ 
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A KniuHNf K (e) 4 Hf^ditii. 
[0 04 3] ( a ) SS14^#Wfb^5 

% (ftftdmgflf) 
[0 04 4](S^ft^}i(,tit flBIWRT 

?),ffK7ry|(o-FH^ p - h ^ 

V ZfrWlisTt K*©*ffl*;b#>K7 5 F, p-7 5 
^>X7 5 F«) k b F^>Xtt*<DWW* (b F 

t F^ Fttif ) . 7>n U7^>S [^7^ 5 

r-feh^r^$>, ^>v r ^r^s>. vzusVTi* 
s 7^7t 5 ^n^r^sx ctu- 

$>X^©ii(*(^7 5>;^7A, ^UA, ^P 

(^7Xi/X 5/7 ^ ^7-^>f ©*»tt^7-^ 
>; ^U7^>^i'01«^7^>f^) , BHRX 

7*te? c U>lcJR. -(y^yf>^U7, ^u^'j-r 
>^l/7, JaORi*ibAril/f s fc FiO|*», b# 
>h>f>, TO t y > F -f ( 1 - y b ^ > 

h >, 5 -7"PbJUb^> h >, 5, 
b y> h >^£ , ^y^ivC 1 . 4 7^JHM ; 
5-^x^-;l/b^>h^>, 5, 5-l>y 

77>fo, g&7^> bj>mm<* * 

% 7^> h -Y>C7)#/Si& (7 7>F>(>^tF 

d * ^>7 ;u s - ^ a a £ r^nffls 3 b m&m t <D&t* 

a) , 7^>F -f >i7^ft Ffb^±®Elfc£flt« 
(77> h O^^ATJl'ft FftMtoi') , 7^> 

[0 04 5 ]llM«ilt^ 0ML«. *^A7 
;U^b F<b0JS£&C<£9£f&T£7S yflflfi (^7^5 

^A7Jbft F«fll (7-y>«fflS&<S:K #'J7S F 
fliflg ^^n>3 (^'J^-77^» % 

a>46 l 7"^n>6, d>6 6 , ^ p> 1 1 v 

t^a>l2. t^P>MXD6 t t^P>6-10, 
n>6 - 1 1, t^n>6-12, ^u>6 - 6 
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6-6 1 OfOWli^I^^^ F ; y^n-ju 
I^7Jl/3^vy f f ^>l^ u 7 $ F*] . 

*'Jx^W5 F\ jP»J75 F>f S h\ #y 

#U7^y;l/7 5F. U (N-b^JU^;U^>K 
7 $ F) 4 N-b^i^W>i7$ F<tffe<Db^Jl/*r 

[004 6] C ti6©*W4fi3R«W{b^«Jtt, 

10 CTU-^7t^>§) fc > ^ 5 >Xtt*©Rz»ft 

»> ] , ^7-^>Ra»f* (^>7^7^>, ^1/7 
^x>^) % ^JRRaJW* [tr»? U7 % ^ttWlA7^ 
T^b F<t(D»&tk 77>F-/>, 77>F>f>(Dil 
% (77> h^>t>b FP*^7;U5~^A&<!;) ] , 
ftX£«Wflg [ 7 S ^«BB ( M 5 ^ >»B1, ^7;>- 
*;UA7Jl/r b FWflttt<i:<Z>7 5 yfiJBi ; 5 5 > 

20 [0 04 7] (b) W«*F^#>^)Rtt[ 

(Na. K^CD7Jb^7 , ;^K : Mgr. Ca?(D7^'J 

[0 04 8 ] W«#;u#>BKctt, «a«JX«^«lWBiB» 
^^tx^> 0 cti6<OBiB»»i^^>tt«t Fa + 

[0049] mmmmxfrtf^mt unt nnc 
7*y;i/K, *^"y>K, ^^y>ffl!, ^y^7 c >®. 

>^fV;l/E /N*;l/^^>|g, Xf7'J>i, 77+> 
vp>», =j^*Bl ^I/ifJUK, 7v 

40 xf7 y m&mfR~v£ ^ e 

[0050] ^figfoflgJ!fi^*;u#>K<h irtt, ^mu 
C 3 .„*:st;)\,#lsm [ (V dr) VfrWt. ^PF> 
it, ^v^nF>B, sy^Fu-OBL A-jbuu-f 
^u^>^, y^-ibBl, y>u>K, 75+ f 

-Y>M, ^vji/K, r^>r.it, Ff-fe>zKf) v c 
[0 0 5 1 ] ^«a«fllISK*;U#>M(D»^»i It 

50 I*, m&&^mm*)i>#>m [«. /s-x^u>tt^ts 
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(-r*3>». -^w>bl 7?;ni) % itria^ffi^ 
[0 0 5 2 ] c^e>owi^^^>i^jt 

isJi>m<D'J>rj; < t fc-«fcWffi£J!<D -Y * >«: J: 0 
Wilt*. A-CACLYN (T^>f F • 

») , y> mtLxmmztix^ 

[0 05 3] (c) rJU*yXttT^*rU±W#BMt-& 
(CaO, MgOf) 4 ^l7KSfffl[Ca(OH) 2l 

Mg(OH) 2 ^] t ^mm^mm [±m&mm (Na 2 c 

0 3 , K 2 C0 3 , CaCOa. MgC0 3 f) , 

mm <ca s (Po 4 )i&£> , iiy>is (Mg 3 (B 
#tcT^* y±s^H{fc!&&o*TJi'# y ±s#bw<r 

[0 05 4] (d) Yu*t)\,*)r4 h 

FP£;Hf-f hiLT^ #^BS6 0 - 1 2 4 1# 
<&$g^#58^9 - 5 9 4 7 5^««cKt8<**VCt> 

[0 05 5] [M 2 VxM 3 \(OH) 2 ] - [A"- x/n -m 
H z O] - 

M u Mg 2 \ Mn 2 \ Fe 2 \ C o 2 +m<D~ 40 
ffi&mj*>%^L, M 3 + tiAl 3 \ Fe 3 \ Cr 3f | 
<Z)Hffi^JS^:t>£:^:-f 0 A"-«CO j J \ OH", HP 
CV', S 0 4 2 "^CDn« (mc imXtZZffi) <D7~* 
>*tjV3"o xte, 0<x<0. 5T?&9, inter, 0^m 
<1T*&&] 

T<£fflT'^& 0 Kn^ttY Ftt, r D H A 

-4AJ , TDHA-4A-2J, \T)\st)~? 4*?- j 
»i UrtBfflffc^X* (SO ^6A#nJfi6r*S. 
[0 0 5 6 ] (e) -fe'tf^ h 50 
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w^oiut^ wecw»s titter, Hsewo 

4 K WB¥7 - 6 2 1 4 2f&«{CE 

/Xtty^a y ±»&JK<D*siiH:yji, ^ y ^Risr* 

h^^AY (AS, XS, YI, LStacFZSMSHf 
h, ^l/f>iM^7-{ F ; h, 

[0 0 5 7 ] -fe?*5 -f »ttrXJ*H««±ffl*^ 

biirffifl3r*^ 0 Affi-tf*^ f«\ rnf^^ 

AA-3J, r^7AA-4j r-fe'^^AA-5j^ 
9 j , Yi^7^ Ftt, THSZ-32 0NAAj^ 

[0058] »«?cssij«, m^xx^nmi^±m^ 
tmx&mxzz. mmgasm\t> we (a) 

UK ( b ) - ( e ) I&ft&limiRZtitc'ptj: < t h~m 

[0059] mmzmft\<Dm&te. y y ^ * 

-^aywrei ooMSBccsFtbr. o. 001-101 
ms. #*u<ra:o. ooi-5ii^ 3 i, 

<ttO. 0 1^2*«SBSg<Dl5H^6»iRr*^. 

(a) 8»4, [ (b) - (e) ] J5R#£ 
rfflti if^Hl^tt, (a) / [ (b) - 

(e) ] = 90/10-10/90, §f^b<«70/ 
3 0-3 0/7 0gBtr*S o 

[0 0 6 0 ] (mjL&mm) mxmntLTi*. 

( a ) IMItlXBti^, ( b ) # y **ixr 
iKUy^'jn-;^ ( C ) 

(d) 7^^^S^^cf6tiS 0 «c<k^6iBiRSnfe 
[0 0 6 1 ] ( a ) fi«IWl»»X»*OR3IH* 

J: 5 «SflUII»K<b Uttt, 1 0«±O 1 fflSXtt 

2ffi©«lI»M. fiUftttl 0«±CD-ffiCDlS*Pfl| 

BM [*^y>H, 7^y>K, ^ >jxf>i, -x>^ 

^>m, *>*>BW<DC 1 .. I4 fWPlBIJWI 
<«C l0 . 1§ U|PBii»Bt) fc<S] , 0«±(D- 
ffio^fiSfliflllSM y ^ - y j u > 

R. 77^F>i, ^^*IW©C at . J4 ^IM0BIIJW 
(»*l/<«Cx0-,,ttBrJ!ilS») ttdf] s ^*^1 0 

Kf r ^>-M, f h7f^?>3, ^7^>7if0ri 

HSR) , "f^zyrm, Ff r -fe>X^^(DZHffiCDC 
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tm) a*] ^Tt4 0 Misfliw^cc^, 

1 2 - t Fn^>>xf7'J >®t£t£<Dfc KD + ^fi 
«Ct,.„lliBB4t) itsn^ Cft6©B6I*M 

[ 0 0 6 2 ] S«BBI«ttOB»l«(c» % BgBfii£x*irjb 

»* KW2-6IS©^i7^3- 
;wXtt*©*£tt> 01*. tf* 7^b>^'j3-Jb [ffl 
x^l/>^ij3^k ^x^b>y «J rn-Jk y' 

(»*L<wc a ..TJi/*u>yy3-ju) a*] a£ 

F-;k V^tr*>XttCti6©W«*ttt©^h^* 

(mz.lt. ^'JxfU>^ij3-;K ^y^PhTU 
> ^ 'J 3 - (D5j< y **risT)V* U > y a-)V<DM 

»Xtt**&f*, # y y y -fe y >a<sr) a £#0Jtjvt* 
Mie^yTJi/*u>yya-;i/(D^*^a«2Ja 

_b 2-500) , ^Ktt2-40 0 (CT 

2-30 o) mmx&*). ¥M^si6«± 

(W*.tf. 2 0-2 0 OS*) i>mtL< , C©<fc5a 30 

#yr^*u>*ya-jw* K3W» i 2 «±<d«bwm 
i^xxf^iir^c^^n^o »*Li^fflr 
;U =3 « , 2 «_h<D*' y r >\, * u > ^ y 

xf i/>y«;3-ji/^f7 y >ixxf;k ^y-fey 
>^yxf7y>ix^fik yy-fey> h y^vvs * 

>»xx^jW ^'J^'Ji2'J>h'JXr7'J>ixXr 
A\ F y y ^n— ;b:7'n^>^y^;i/5 f>ixxf 40 
;k ^>^?xij x y h-ji/^ry^>f r e>;i/^xx^;u, 
yji/t'^>^y^f7 'J>ixxfik d<';7;i/+i/> 
^yr3-;i/ (#>Jxf u>^u p-;k 7py^pfU> 
dfy ©^y^u- k ^e^A'j^f- 

F, ^f7l/-F, iX-^*- K — F , 

[0 06 4 ] «i»nr sFtim mummmsL so 
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t>7 5>\ #y 75 t<omri F 

K 4 5 UX^>®7 5 F\ *>Bt7 5 F\ ^f-T 

y>»7 5 F, 75^>igrs f, ^>f 7 ^ k^cd 
ttwja»«©» i URMr 5 f\ tu^f>i7; pair© 

*«&fnfliI»Bt©3l 1 ^ F\ Xf7 'J ;l/Xr7 y > 

B7 5F, Xf7'JWU^>i7$ K^OfiSfDSOV 
X«^fllfl§l»ffi<b j e-/T5>cb©^2iRK7 5 Fa* 
^ti Q cne>©fllB5Blr 5 F©^%, b'^7 5 
K**»*tA». b77U*% C 1 . 6 7;L'^U>> > 7 

£©e*7 5 Fa£#S*n. x 
^U>^7 $>-^Xf7 y >i7$ F (x^uvtr* 
Xt-T yJl/7^ F) , ^U>^7 5 

7y>»75F\ x^L/^S >->>tflW>&75 
F\ x^U>i?75 >-i>xj^7$ Ka£#3*tf6 
ft, S6{CXfU>>J75>- (WJ>B7$F) 
tl^^>l75 Fa ^CDTH^ U>>>7 £ >©7 $ 

[0 0 6 5 ] (b) ^y^^^T;^u>^y=2-;i/ 
#y **^7^*u>^y 3-;btc«, 7;i/+u>^y 
x?b>^yn-;k ^at*u>yy 

U>^yn-;b (»*L< «C 8 - 4 7Jl/*U>yyn- 

*s#*ft4. IftWilt^ ^yx^U^ifyn- 

#y 7*Dfc*u>^y #y^F^^^u>^ 
y3^fwyc,. 6 t^i/7Mi/>^y3-;i/ 
(Sf^L< »*yc,- 4 **^7Ji/*u>yy3- 
^) , *y t^^xfix>-^y^V7*a eu>fti 

aKU ^-=^Vx^U>5j< yt^V^Dt'l/y^y^jl/x 
-f*;b^weft^o 

[0 0 6 6 ] Ctl^^yt+V7Wl/>^yn-;b 

6©Ji<y *+i/7;i/+i/>yy ^-jkd^ t^vx 

#y* + ^x^u>#y **t/^p b'U>*S 

^t^>7;Ki/>^y ^-iKD^Wift lxi 
0 3 - 1 x 1 0 6 1 X 1 0 3 -5 X 1 0 5 ), » 

^0<«2xi0 3 -ixi0 5 2 x 1 0 3 - 
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[0 0 6 7] (c) i/ya->3R<t-6* 
«C4*3&«S*tl4 0 (#1/) ti^v^D + if^iur 

{Bft*«r*-T4^4 (#y) *)lJ7S*sa*-y> (fi&tf. 

Ch^>'j3 

[0068] ( d ) U v 9 *m 

4 1 -^-r>, 2-^^;b-2-^7 u 
4 ^;U- 1 --^>-r> s l-"\=^-fe> > 2, 3 
-^y 2 l-^^-r>, 1 £ir 

>s 1 - 1 -f=Hz>, l-Fft>f©a-t 

;^ (^#) 7^y;V8if;k (^#) T & l ) foWc?* 
ntvi/, (^#) r^y;i/ 

[0 0 6 9] Ctie>©9 v 

100-20000, ^K«50 0-l 
5 0 0 0. S^KlSfS L< » 1 0 0 0— 1 2 0 0 0WSL 

[0070] ftixseswtt. #s*-cx«— 50 
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jmmii oomfiSB&cfctLT, 0. oi-iomssb, 

»*U<»0. 0 3 — 5SSSB 0. 0 5-3 

mmm a*, o . 05-2 mAsmmxh & 0 
[0071] (st#i (7te> &m\) mm (yt) &m\t 

LTtt % (a)<>y>'J77-«ft^ (b)-< 

xy>M^t ( c ) ESBi'^/x- 
£«J, (d) ^T^T^U U-HMbAIH. (e) 
flr-'JFSjk^ (f) t>^F7^>M^ 

[0 0 7 2] (a) *<>\rb *)7V-)imt&fa 
<>^/hy7y-Jl/M^iim 2- (2' -b 

A\ 2 - (2' - b + , 5' -v- t 

?)ly*^)l) <>7h'J77-ik 2- (2' -bp 
P^- 3' , 5' -y- t-TUl/7x^Jl/) 
F'JTV-^ 2- <2' -bFa+S/-3' . 5' - 

p^^S&cktji^u (c»..TJi/*;i/) SK&ru 

-Jl/K*Wr*-^>^/h UT^-JUS ; 2 - [2' -b 
FP4^>-3' . 5' -b'X (a, a-isJ 
)V) 7x-;l/] ^>7F'J77-Wt'©t Fo^ 
K&o*T^;i^;U (XtiTU-;b) *«ftTV-;uS* 
ft^>7F'J7 7-;m;2- (2' -bKa=^> 
- 4 ' -^^F^>7xx;l/) ^>7F , J77-Wi' 
©b Kn + ^SS^^a + i/ (C,.^ T;Up+V) 
Igi7y--i«4Wti)<>7F »;77-;l/a^f 
tf^n^o cn6©^>7F«J7^Wfc^B», 

7h l )TV-J^mit^^KD^^ s b Ko + v;HMC 

Hn^>7F , J7 7-;H l $TOt KD + */;H 

C a _ 4 T^^^) S^7V-jH^1-^<>7*F y 
77-;^<!:rft6c 
[0 0 7 3 ] (b)^>77x/>«t^ 
<>77xy>^UiU(t a»©bKa^>Ji/ 

**:firrs^>v^*^>a (2. 4-^tFo^x 

>V^ x y £<DZ>T)m.r b =7 b Fn^^>77 ^ 
^> ; 2 - b + -^ + ^>^;U^>^^ * 

> r >Jtef©b Fo^^iHSO't FD+i/;H»7y- 
i«tt77;^;H^Wr^<>77 x ; 
b Ka + ^HIR^Til/a*^ (C^^T^p^v) S 
Ht^>V*7^>| (2 - b Kp^>>-4 -y h 
^->-<>y^ x 2 - b FP^->-4 b=*rls 

<~OV7x.sis^ 2-tFn^>-4-Fr>ib^y 
^>77x^>, 2, 2' -^tFu^>-4-^F^ 
->--<>v r, 7x^> v 2, 2' -yt FP + ^-4, 4' 
-v^hty<>77xy>, 2-bFn^y-4-y 
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Sffr&UJ©^* b Fn + ^Si^cb 

[0 0 7 4] (c)Mi^>^-h^ft 
^xxjuj-y F, p *^;i/-y* U^u 

-Fa £ '©r ju+ji/t y y vu- h m&m?bti 

[0 0 7 5 ] (d) V U- b&it&fa 

^(D^r^S^W^r y-jur* y u- FSat#s^tf 

[0 0 7 6 ] (e)^^^7^'JF^i 
^^^iT^'JF^t^ilt^ N- (2-x^;l> 
- N ' - (2-xF^V-5-t-^7 
xx;U) ^*^ffi^7 S F\ N- (2 -x^;l/-7*x 
Jb) - N ' - (2-xK>-7x^) 

[0 0 7 7 ] ( f ) t>y-Fr 5>*{t^« 

isywmft [4-T-fe F + V-2, 2, 6, 6-fF7 
y^;Ub'-ty>>>, 4-Xr7a>f;l/ttV-2, 2, 
6, 6-rF7^f^t^'J^> v 4-7^'ia^jVt 
2, 6, 6 -r*F5^ ^fc'^y ^>atCD 

mmmr i/j\,**r*s tr^ y ( c 2 . 2 0 JJiiWJ£7 ^i/* 

**5/-2, 2, 6, 6-f F7^^;VbXijy>^^ 
<£>7?#j§£7 S^JI/ * * is b*-< y ^ > (C T .u 3?*K7^l> 
*+5/-f- h^-^^Jl/fcT^y^^fti*) ; t** (2, 
2, 6, 6 h"7^^)V-4 - tT^cy^Jl/) **"if u 

— F , bx (2, 2, 6, 6-^h^y^;u-4 -ty< 

7p*-F, b'X (2, 2, 6, 6-f*F^ 
^;U-4-b'-:y> ; ;l/) Ttx- F, b*X(l, 2, 
2, 6, 6 -^>£^ 3 L ;t'-4 -t"-^y^;i/) 7^- 

F, t'X (2, 2, 6, 6 -f^F^^JU-4- fc'^U 
^;U)-fe^^r-F, b*X(l, 2, 2, 6, 6--<>£ 
-tf-^y yjU) -fe^^r- FatCDHSIftBe^X 
F y t'xx^ F y x b*-^ y s^;bx;*^ju 
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( c , . 2 o mstmist* #>m- v * y s^x xt- ;u 

at) ;bX(2, 2, 6. 6-f F7>f^4-f 
*<VV>)\s) 7"U^^U— F, F'JX (2, 2, 6, 6- 
fh7^?Jl/-4 - b'^'J i>)l>) ^>-fe'>- 1 , 3, 5 
- F 'J^W^U- Fat<D^#&^75Mf*F7*;JU 
bXTbH-r F 7 + 'J >>jUxxf (5?# 
(RyXtt F y *;ujJ<>m- b'xxti F y x b^ y 
;uat) at] , x-fju^^-j^^ift 

[4-^ F+i^-2, 2, 6. 6 -7* F5^Jl/b^y 
10 ^>at<DC 1 . a0 7;l'=2*S'fc v *y t» (C t . 6 7il/3 
+->-7"F^^^Jl/b^y *»at) ;4-^n^* 
^JU**^-2. 2, 6, 6 -fF7^?;l/t^'Jv> 
^tOCs-,'>^D7J^^^^- b-^y >>> ; 4 - 
7xy^v-2, 2, 6, 6 -r F 7^*;Ub'^y t?> 

-2, 2, 6, 6 -T- F^y ^;l/f^'Jt;>^i'C 8 . x , 

r y c»- 4 TJU*Jb**i'- t-*ys?>tt£ ; 

1. 2-bX (2, 2, 6, 6 -7 u F^^7 c ;W-4-b* 
^y^Jl/^ + ^) xSr^atOTrt"* i/>^t^ex 
20 b^y^> (c 1 . 10 7^u>^t^^-ext , ^»j 
>at) at] , T ^ F»^#fcT^y^>BI3W* [4- 
(7 i^Jl/^JW^^WtV) -2, 2, 6, 6-7" 
F^^^ib b*-^ y > a t JU^'^e b^ y 

i»;bX(2, 2, 6, 6 -f- h?J?)l-4 - tf^ 
yt^Jl/) ^^1f^7 c -U>- 1 , 6 Fat 
O*;^*-/ jl/^^^KftT;U* U>yt^v- bx b* 

^y^>at] ft^ww^hi. *fc, .s^fsob- 

^y y>g|^SH8^^ 1 - (2 

-tFO^Vx^) -4 -b FP^v- 2 , 2, 6, 

30 6-f*F^^^;ub-^y^>ssis^5at) at 
n^> 0 cn^>cob>^- ft a >m<b^B5«, 

[0 0 7 8 ] cne.Ot>^ FT 5>3R^t^ft<D9 
< ttC.- l4 aBI*iR^*^!K>«- F 7>^tx 

y^ji/x^f-juat) . 5?assi^x«Fy*^#>K- 

40 [ 0 0 7 9 ] K« (3ft) SJSWtt. *arxttn««± 
#yn*-;nwii oo-iwicwir, o. oi- 

$?^U<«0. 0 1— 2SSSP, SftCCjffSS 

u<tto. i^2mmmm-e$>z> 0 ttc. mm <*> 

ScJEatf, ( f ) ffcO <a) - ( e ) 

W?3tifc5l>a< ifc— «i*»fflr*©*«ff* b< , 
#^C, (a) ■<> > / F "JT!/-iWRfb*»i (f > t> 
y-FT5>*^b^tttft«ffl-rS©3WW*U^ CCD 
m^, ( f ) fiR^t [ ( a ) - ( e ) ] fS^i^fij^ 
50 (S«t) tt, «ft/S»=0/1 00-8 0/2 0, 
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»* L< a 1 0/9 0-7 0/3 0, 36*C*f*0<« 
2 0/8 0-6 0/4 0fIftT&£ o 

[0080] («e»j) «e*ii ir(t 

7v0ftSfc*4. 7>h7 + y>^m 7^ayT^| 
§fe*4, h + y>«5WP4tt<i:^^f M*4 

too8u ftitSM^i ittt ^z^mmn, 
zm) , &mm, *y *ks-?a*» 

[0 08 2J *«BW4<tLTtt. T^/MB. 

[0 0 8 3] m&m\Z. f54TX^lti±I^^b^ 20 

[ o o 8 4 3 w&mom^te, #yrt*-/b 

«BI1 0 0MfflSCC*fLT\ 0-5Smg& (Wttt, 
0. 0 1-5MS&) , »£O<«0. 1-4*135, 

[ 0 0 8 53 (flbtoas»o»j) *»BjcD5PyrHr^-ju* 

»BifflRR«B5fccW, !^Stcj£DT, «ffl<D8SJjnSlL tfiR 30 

tf, wsm. mm. ^mm±m. mmm&m%i mm® 

T»flni,rfcJ:i,>. tfc, jMJcecr, HM (*) tt 

[00863 t # y r -fe z-h&mffiimm&owmj 40 
^*mmm^mx-fo->xi>&< , ca) is#4, 

ffl^TSC<bfc<£0H«-C** o (1) 
L/T^U^ hMWRLfcfc, tim*t*>-fim, (2) —a 
F ^Kiif^ (#»?) UTj&ff^ct£U Bf?S 
[0 0 8 7 3 *»98©«)!ifflflE««, tSfflOD^^ffi, 50 
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wtHfiSj^, wau&m, Ewam, ?n-ti3&* 
n^mi, m&isa&s mnsm. ti*<t>v*#t'*> 

[0088] [jS3^*] fulfil yr^^-JUKWreaiss 

tt, (A) J?fc*4, (B) J5R»i*ifi^t>#r^'C 
fcO, MM Ofc) 3S«*u:Mti*i4tfc, jM/AT^ 
<rb F«flfe«*s«»rd>ftl^ Ttttot, WfcHrjhSflft 

hfcfi!aKf*«, tb*3W^fi(D*;l/A7Jl/rb F*£j& 

— «tctUJEStiTi^#yr-fe^-;i/3ftijf 

SISl cm^/cO 3-6 ^glljgr$)^ c 
[0 0 8 9 ] cn^Ut, *^<D#'J7-i2^-^ 
IKSSKifc^T, *Jl/A7;i/rb F|fe£S 
##9fcf*G>3lBrat 1 c m 2 ^/c<3 2 m e KT ( 0 - 1 . 

&0-0. 8 m glg^l il^, 0. 0 1-0. 7 

K»5UI*s«9^co*mi lcm^/c0 3 u s feTF 
(0-2. , ff*L<liO-2ug l $6 

fc#*U<ttO-l. 7/igg|tt*D, 0. 0 

1-1. 5Mff«ftr*4. 

[0 0 9 0 ] *»?8<D# y 7-fe * -^3R«|||JSR»#tt % 

ftFMi?:Wit^nw< > aft, fes^cxs^: 

(D^^Ttc^O^r, tufEAh^AT^-rt: h'Mt^:Wl*C 

[0 0 9 1 ] Jtete % KartD^l/ATJl/^fc Ff6^« 

1 0 0 9 2 ] * y r -fe *-^*«IBfiSJI5»*, sfiWfc <t 

0-5 0 cm 2 4^^>fiS) 
(§12 0ml) ^cAti, fflffi8 0°Cr 2 4^Mffi 
gT^> 0 *<D8L c<0«BBgStt>«:**5miaAL, 
CC0*^?K<D*;Uvy >*%J I s K0 1 02, 2 9 

[0 0 9 3 ] Sfc, S^-CCD^^AT^fb F^3feS 

[0 0 9 4]* y T-b dr-JU*«Hfl0Pfl:* % dSJ*c J: 

(FfJx.«, IISl 0-1 0 0 c m 2 4ScSfIS) 
^§*5 Om 1 «$b«en@S (SSI L) CD^^C^T 

tfrffiBi u tiatirt cease o "c-r 3«FiBft«rs. 
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mux? ismimL> ^h^ss*©?^®©* 

JUVj>g£J IS KOI 0 2. 2 9 (t>Jl/A7Af 

iUATJl^fc F3%£S: (/is/cm 1 ) 
[009 5] ^HjtcteW^milB^^AT^xt FB£ 
S®fMfi*R£tt. ( A ) fiSMO' ( B ) jffi»€dtriR 

aw) y r * * - )mmn%mism<Dim# 

K-3i,»"c^«*r*<. fttflftsgtm. <&©*•; -7- fttf* 

©*8fc9- («*.«. 5 0-10 0%) *s«flg-C«RS3n 
[0 09 6 ] *^©fi59fJ{$«. *JUATJl/7-*fc F*s$S 

ffi&st^-rn©^ (wijttf. @i£^a5 D n D<tu-t:©y 

ff&A, Bfflp a p • [bffia D pfflg|5p n p, RO'Effi (E 

ft • teft) SP a a D<t l/T*fja(c«fl§3*i.S. 
[0 09 7 ] «fc «) HAfityUi. SStimSBfai L.T«, -f 20 

7", u/n*-, jfjy, x f-*-^y;u^©F*g^gp 

p°p. ^=f^^^-^i'©mm^SBa a n. ^-f 1 

TSBiPa. F'SI/f*!/- 2 -©++<) T-7'U- 

ttA. j^f4^St©a5 D D f^i©tiit§i5 a n p^!|7K-c# -5. 
[0098]S|g- m^-gf5p a p (^«gP D D p) <h l/ttt. * 30 

y y Hz £ — ;i/jg^Bi^i*r«fiS § n. *>-3&Mftfttf 

^#a-rS^H©Sl5p D pX«g|5« *-fe» hr- 

-7"U3-^i-©t-f -(tig. VTR (t'^r- 
. 8mmtft, KM 

■feif-, 3>fa-$-ftt'©OA 

en*. $ etc 4>& < <t *>— s*** y r-fe 

p°d <«*.«." ^«#glS««"f— ^"*-fe» K war* 

£) . Hfcf¥L.<(*, #^^$;UT--^*-b'v F. -r 
y£jl/:t— t ■< XT— y'tjiz V V . 8 mmff;fr-7' 

» v . 7a^ f- (asssts) * * f y 

S^-rw Xi?27- h "J ^&£*CC4>3gfirp7t|-C& 
4. ^RO'fiSm^ 7 s -< Tg|5p a p©fl:(*FiIi btii. T— 7* 
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#-f F. y^Kfei*). fj^ 

h y y^Sfta (f^i'ft-F 'J vtHD^te (-Jr 
-x) . w**-. i77>f>y7'u- h^ci) &£* 

[0 09 9 ] §<d{C. *»WO>KyT-b*-JU36»BiRS 

juhbsji. a*. iew. =i?*. ten. h-ru 
a>22«»»A«c^©«« • ie^§i5p a p. x*. y » y 
-A-n£Dgfg§, Sfc&Si. X7"u-yXju. ^ 

[0100] 

©^•j»^ ^i^JjD^J^c £ ©FtS ( * - F V> F ) . 
[0101] 

KSiWri**. *f6?Bttcne.©»fc««:j:*)IH3ESn 

44>©-r«^ci>. 

[0 102]%*}, HJfeWSO'tb^WICCtet^T. ^ff$14 

jUATJU^t F©^Stco^r. JilTCD^^iCL/rW 
iBLfc. Se»«SOftb«W-Cttffll/A:#yr-fei' 

il«5-C*4. 

[0103] (#MWStl©fi) ] *'J7-b$ 

(ifitS2 OmmxJl^i mm) mttifSMU^: 

m^xmmm^ (iooo-> 3 ^) u. ^sfttt© 

[0104] [^t(D»*'f,©WA7Jl'ft F 
H^fi] KiUt (2mmx 2mmx5 Omm) 1 0<1 

m$mmm.4 o c m ! > <Dm^y^^mm^ 

(^fi2 0ml) tCAn. 8 0*Cf2 48#feT. flS 

>i>KTiiAL//c 5 COTk^iSO^Jl'AT^T'b F* 
J 1 S K0 1 0 2. 2 9 (tfubAT.U'-ffc F© 
51) Kft-o-OEfiL. ^®S^fcf)©=t>JUATJL'f r t F 
(a g/cm 1 ) ^fHJl/fc, 
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[0105] [Kr«^6(D^;bA7Jl/ft F 
(1 2 0mmx 1 2 0rnmx2m 
m) ^e>4ia%«J|»0r»fcK»^ < l 0 0mmx4 0 
mmx2mm;i«iS8 5. 6 c m 2 ) £^§7*5 0 
m 1 **t*#yx*u>«« (Sfil L) O^CCSTtf 

iSt 1 B»IL/c 0 # U x ^ U>lSKcti(D7kS«0 
*;l/vy>MJ is KOI 0 2. 2 9 (WA7^ 

t FMi (/ig/cm J ) ^gfflt/^ io 
[0106] [#yr-fe*-;u«iBA] 

A- 1 : #yTH2*-JU»«3#i;v- (^iSJO^K^e? 

A- 2 : ^y7t^-j«3^tj 7 ^ (S»JD*^<B 
ffi*£fb»Jt, >^;i/F>{>f^x=9g/io^) 

-LiE-rfA'h-f ^f 8 * ASTM-D 1 2 3 

8^crgD, 19 0U 2 1 6 9 g ©*ttTr*ft&H 

0#) -c**. 
[0 107] [^tt^x^-jMgflgB] 
B- l-B-5 : TK^Eflll ^5 J;0f#6*i/c^tt 20 

B-6 : T 5^ F y7^>SHt7xy-;H8ffi [*B# 
^>+it^XJH (#) & 7^7OKA-7 05 4 

(mm&mmi 211%, ^tj^ 132-0 ] 

[0108] [WfclMfjhSBC] 

C~ 1 : h rn-;U-bx [3 - (3- t 

C- 2 : ^>^xy^ y F-;b:r F^+X [3- (3, 
5 t -^^-4 - b Ka^>7x-;l/) 

- h ] [-OUtfv ^XIO 10, *rtH4*f- 
(*) H] o 

[0 10 9] [BttSSWD] 
D- 1 : ^^^> 

D-2 : ^7^>t^A7^fb FWfli 

^ * > 1 *JWC*fbr*Jl/AT JUf't F 1 . 2*:)l% 

fflSU^ 5 >-WA7;bft FWin<D^tt«f»fc. 
C©*0teft^6O o CCDS7Kr3O^rBm^L, Silt/c 
ft, »«E«:7-teF>r8fe»U Cft4«£*rr*C£0cJ: 

[0110] 

D-3 : ^UA [Hj^ft^xa (ft) K] so 
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D-4 : t^P>6-66-6 1 0 
D-5:r^>M> [JI|«f7y-f>4r5*Jb (*fe) 

D-6 : T^>M>^b Fn + ^TJb a [JI[$F 
^t-Y>>t$^;U (ft) n % r A L D A J ] 
D-7 : CTUm$> [tt©*77^>f^y 
(«0 Sg] 

D-8: 1 2 - t Kn**/^f7 »;>K#^>^A 
D-9 : BMb^y*S/$A 
D-10 :7^/7- [=#• f^r/tfy-jr 
(**) t$L ^^7> 1 7 02] 
D - 1 1 : *x>K#;1,^h,a 
D - 1 2 : ft»*;l/5y^A 
D - 1 3 : FniuU-fr-f h [IBAfb^XIK (*) 
SJ, DHA-4] 

D-14 : t^7^FA-4 [fv- (ft) *L ^5 
AA-4 ] 0 

[0 111] [/nXSjSBE] 
E — 1 : x^b>t^Xf7'J;l7; F 
E-2 : ^'J-fe'J^^fT^h 
E-3 : # 'Ji^u>yy r3-;l^yxf~T U 

E-4 : x?U>^ij3-^f71/- K 
[0112] [tt«K (jt) S©HF] 
F-l : 2- (2' + , 5' -is- t 

-T xx;l,) ^>v' h »J7V-^ 
F - 2 : 2 - t Yu^is- A-^^^yis^^^sjy 

F-3 : 2- [2' - , 5' - tr* 

(a. a -t^^;l^>i^) -7 xx;l>] F »J7 

F-4 : fcr* (2. 2, 6, 6-f ^-4 -h 4 

[0113] [#fej?JG] 

G - 1 : Jl — tfyVy y $ (T*fe^U>y^ ? # ) 
G-2 : 7*oS/7->»#eSfs|. 
G- 3 : Btfb**>. 

[0 114] Mfll [*tt^*^-iWMn (B - 1 ) 

7 x y 0 0 liSCS[>V 7 $ > 1 0 llg|I(c, 4 

2mS%^JbAT;l/f r t F7k?gjg5 4SSg|5SD f F 'Jx 

^$>o. sMsp^rasjno, i oo-cs-c^cc 

^St/c 0 $£>Cc s 1 0 0 o Cr2B#HSf5%tfo/c^, 
*ffFC**|»*Ltt#6 1 8 0 o C£V2*m&WXm 

^--rt*m (Wbs 1 0 5 -o *»fc. 

[0 115] ^««2 [*tt7*y-;U«flf (B-2) 
7x^;H0 011*C 4 2il^Jl,A7;bft 

K*^iR 3 1 mmm& F U x*A,7 $ > 0 . 5 us 
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«SB*»niLTl^IHIiSl63-S. #ETT**Bft*Ltt*i 
6 12 0 *C*-CSS U « S hit 2 B*IHKJfc*fT-a fc. £ 

c>-r. *ETr?*c%i»*i/tt*»6 i 8 o o c£-c2a#fta*> 

Wtifil/. #iC*J5l£©:?xy~;U&ig(I£|&£UT^ 

147 x s -win (mt& 1 3 5 *o *f#fc 0 

[0116] £j$0«3 [MS? x y-jH«« (B - 3 ) 

V x y-;H 0 OfifiSIHt. 4 2fifi%*JL-AT^L'7 r t 
K*i6« 3 8«SSB&C/ h U x^;WT 5 > 0 . 5 MSB 10 

^aSDDU, 8 0'C-C3B#P^)a£v$'1±/c o Cft&C.X7 5> 
1 5mSSBRD r --<W^T^S> 1 5fiSSP?rflnAT2 

isnusissti-. *EET-e**i*5fco«rj&«6 1 2 o*c*t? 

1 8 0-C*T?2B#[HJ#>WT#??aU & 

Hi (IWbSl 2 9°C) *f#fc. 
[0117] <&l&m4 m&y x y-;HSHI ( B - 4 ) 

7iy , "jnooiiMy ; ^>'y^Tti>i on 20 

Sl»t, 4 2fi*%*^ATJl'7 r t: F7k?gM5 5SJSSBS. 
^affiO. 5ssa5*asjnu. 10 0'C£TS£*fc 

#SLfc. 3 €> K . 10 0'CT5 Bf fi3KI&£tT -> 

SET-C7k*i**L.!&^<E. 1 8 o*c*r2^ra*Htr^ 
y->i>®m (Ktt&i 0 5-c) 

[0118] ^fiK^ 5 x7-«H ( B - 5 ) 

3 5 1 8 2 2#^©3iMmcclW6l,TlM40fc2«E 30 
ttRCJf3«tt©ffl£igj) 1 0 OfiSSPR^y =? 5 >4 1 
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aSSP«l, 4 2iI%**^7Jl-fb K**«l 3SS 
SRRO'2 5BS%T>*r-T7K?§$0. 3ft*SB£8Sft] 

i o o"c*'tt*Kgai/fc, 36&c, i oo*cr 

5B#lfflJKJfc*fT-»fcf£. «ffTt?*«rl»*Ott36S6 1 8 

o *c*-e 2 ififiHjW-r^iau ^tc*si5©7 x 
ZffiimZUX^.tey x y -jWtjffl ($Wt.£9 3-C) * 

[0 1 19] [Jt«««:ffli,»fc*^147xy- 
JUftiflg (B' - 1 ) 

7x/-)H 0 OafiSPtC, 4 211%*;l-A7Jl'ffc 
F*«« 6 5 fiSSBRO' 3 5 Sg%?giS|g 0 . 1 SSSB 
^ttlL. 8 8 5*C 

•cussiEi&MTofca. »ffT-r**i»*b&#i6 1 
[0120] mtkm i - 1 5&cttt«w i - 5 
e. mm (ft) jfciewF. «e,»G^«nc^-rfu^r- 

2*Hfffl«Ke«fc»)«l!!liB£U -<U?H* 
©*I(K$)£i)SI*ofc. ccD-^u ^ h^fflt^r, mtHf&B 

[0121] fcfc, ibf^orcto, ^tt7x v-;MSfl!i£ 

x y -;u»}Bi^^fin UfcWtou-c, ±ie£lnH3£(c t r 
fFffiLlte. *£JH:£«t2K:^-r„ 
[0122] 

[*1 ] 



(16) m& 2 0 0 2- 2 12384 



29 30 



i 

m 


ir> 


*— CO 


CO U> 

1 

CO CO 


c-i 

0.03 




CO 

id 


*— CM 

ill ca 


1 

U- CO 


^ CM 

I 

LL. CO 


co in 

i = 


- 


CO 


*o 


*T 


51 


CO LO 

1 

CO o 


1 ° 

O q 


(0 22 
i 


GO *— 

1 

Q O 


c— CM 

1 

UJ ca 


1 

LL_ CO 


-^r cm 

I 

UL O 


CM CO 

1 

CJ o 




o 


m 


c"» 




cp uo 

CO CO 


co 

1 

" CO 


CO 


o o 


«— CM 

ill CO 


1 

Lt_ CO 


TJ- CM 
LL. CO" 


— ir> 




LO 

o 


CM 


CM 


— co 


CVJ LO 

1 

eo <=> 


CV> 

1 

« CO 


K~ CM 

co 


OO — 
O CO 


CM 
LU CO 


«*o ^ 

1 

Li. CO 


CM 

1 

Lt_ CO 


cn 

t 

CO CO 




CO 
CO 


in 


- 


7§ 


CO CM 

1 

CQ O 


CO 

T 

° o 


ts 


2 = 


*— CM 

t 

LU CO 


LL. O 


^J" CM 
1 

LL. O 


1 




Cf> 

o 1 


cn 
o 


CO 


7S 


CO CM 

1 

OO o 


eo 

T ° 

« CO 


° o 


i = 


c- CM 

LU CO 


LL. CO 


■^sr CM 

1 

LL. CO 






<J*> 

CO 


o 


C7> 


i— o 
1 o 
< «~ 


CM LO 
1 

CQ O 


1 UJ 

" CO 










ii.es 


1 


— 


o 


o 

t~» 


OO 


f— co 

1 CO 
«c — 


CM LO 

1 

CO CO 


co 
« co 


?s 




<=£ 


ao 

LU CO 


^ cvj 

LL. CO 


1 


— 


h- 


m 

CO 




CM CT> 
-< — 


CM CO 

1 

GO CO 


_ CO 

T ° 
« o 


~s 


o — 

ici 


r- CM 

1 

LU CO 


co «*r 

1 

LL. CO 


CM 

1 

LL. CO 


1 




CO 
CO 


o 


<x> 


i— CO 
1 CO 
< c- 


CO CO 


1 5=5 


<=> CO 


1 

O CO 


1 

LU CO 


I 

U_ CO 


1 

LL. CO 






CO 
CO 




uo 


Ti 


U7 O 
OO c^ 


1 ° 


1 ° 

°d 




I 

LU CO 


1 

LL CO 


1 

U_ CO 


1 




CD 
CO 


CO 




ca 
» eo 
■< — 


1 

CO — 


« CO 


1 

O CP 


OO - — 


— ' CVJ 

1 

LU CO 


o 


T ~ 

LL-O 


1 




*T 


CM 
CM 


CO 




cO o 
GO «ri 


«— co 
1 

O CO 


1 




CM 

1 

LU CO 


u> 

1 

LU CO 


1 


1 






OO 






CM U» 
CO CO 


CM CO 
1 

CP co 


x2 


o 


CnJ CM 
LU CO 


1 


1 


1 




o 


CO 




1 o 








io 


1 1 1 i— j 


1 


1 


1 


CO 


cm 

CO 


*T 

CO 




is 

|B 


CO 

Hi 

$8 
X« 

«g 
it* 


«^ 


CO 

»s 
is 


LU 


LL. 

*a 

«s 
s 


CO v 

*5 


r> 

• TV 

w 

i 


w 

is 


M 



[0123] 



[*2] 



(17) #53 2002-2 1 2384 

31 32 





ttJBHW 




! 


2 


3 


4 


S 


(»■») 


100 


A-1 

100 


A-1 

too 


A-1 
100 


A-1 
100 


mmm) 








B-1 
0.5 


B-1 

0. 5 


(■M) 


C-l 

0. s 


C-1 
0.03 


C-1 
0. 03 


C-l 
0.3 


C-1 
0. 03 




D-2 
0. 03 


— 


D-1 
0. 1 


- 




(■■fill) 


0-9 
0. 01 






D-9 
0.01 




aaxssai e 


E-2 
0.2 




E-l 
0.2 


E-2 
a 2 




ttft (*> ££81 F 




F-3 
0. 4 


F-3 
0.4 




F-3 
0. 4 


(tiff) 




F-4 

0. 2 


F-4 

0.2 




F-4 

0.2 


*fe«G 
(■■fill) 














1 


3 


2 


3 


4 


ISC (jig/cn 1 ) 


2.4 


3. J 


10 


7. 1 


8. 3 


(mr/hi 1 ) 


2.7 


3.9 


I 4 


10.7 


12. 1 



F£-A(##) 4F071 
43002 



AA40 AA41 AE05 AE09 AF45 
AH07 AH08 AH12 BA01 BB05 
BC07 

CB001 CC282 DA036 DE076 
DE086 DE226 DE236 DE286 
DH046 DJ006 DK006 EE036 
EE056 EG026 EG036 EC046 
EH126 E3026 E3036 EJ046 
E3066 EN066 EN076 EN106 
EN116 EP016 EQ026 ER026 
ET006 ET016 EU076 EU176 
EU186 EV066 EV076 EW066 
FD036 FD066 FD076 FD096 
GB0O GCOO GLOO GNOO GQOO 



